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PREFACE. 



rpHE objects to be attained in the study of Arithmetic are 
mental discipline and practical mastery of the subject. These 
objects are best secured by solving problems that are progressive 
in character and grouped under a few general heads. 

'This collection of problems is not intended to supplant text-books 
in Arithmetic, but to supplement them. A great number and vari- 
ety of examples are given unaer each head, for the express purpose 
of enabling a teacher to select such as are specially adapted to the 
needs of his classes. The examples are, in the main, practical ; 
that is, similar to examples that occur in the ordinary affairs of 
life ; and many of them give accurate and interesting information. 
The authors will be glad to receive information in regard to 
errors, and suggestions for improving the work. 

G. A. WENTWORTH. 

G. A. HILL. 
April, 1887. 
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ARITHMETICAL EXERCISES. 



Add: 



CHAPTER I. 

INTEGRAL NUMBERS. 



1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 

51 56 48 36 25 . 17 18 57 15 44 19 91 

46-63 31 42 52 82 24 31 8 21 27 42 

30 72 45 50 49 25 91 28 23 36 48 36 

25 81 82 81 38 13 33 63 70 8 39 82 

32 17 19 14 41 80 64 90 61 14 7 71 

47 26 21 35 57 45 75 9 55 27 9 54 



13. 14. 15. 16. 17. 18. 19. 20. 21. 22. 23. 24. 

48 52 8 16 33 54 55 68 23 13 48 35 

9 61 43 48 52 46 67 5 9 99 6 42 

17 26 52 85 27 8 78 43 25 7 51 57 

29 28 67 7 38 19 9 67 68 85 9 64 

83 83 9 26 41 92 4 25 79 64 23 49 

75 94 17 35 9 57 18 14 7 39 88 87 

25. 26. 27. 28. 29. 30. 31. 32. 33. 34. 35. 36. 

51 46 30 25 32 47 18 24 91 33 64 75 

56 63 72 81 17 26 57 31 28 63 90 9 

48 31 45 82 19 21 15 8 23 70 61 55 

36 42 50 81 14 35 44 21 36 8 14 27 

25 52 49 38 41 57 19 27 48 39 7 9 

17 82 25 13 80 45 91 42 36 82 71 54 



ARITHMETICAL EXERCISES. 



Add: 

37. 38. 

123 516 

205 341 

810 236 

79 110 

118 196 



39. 

321 
75 
184 
769 
815 



40. 

225 
716 
348 
519 
96 



41. 

871 
215 
64 
371 
296 



42. 

213 
327 
98 
716 
825 



43. 

421 
87 
116 
615 
379 



44. 

222 
85 
376 
584 
972 



45. 

624 
231 
785 
923 
84 



46. 

448 
526 
379 
87 
999 



47. 

1234 
368 
5721 
1050 
4862 
9215 



48. 

4321 
6450 
378 
4291 
5782 
6431 



49. 

2345 
3456 
4567 
5678 
689 
7890 



60. 

2783 
345 
1497 
5840 
9010 
2709 



51. 

5207 
3584 
2671 
987 
3512 
6705 



62. 

3426 
783 
5279 
1085 
9270 
876 



63. 

2358 
7291 
5946 
7368 
5492 
876 



64. 

9210 
1029 
291 
3587 
2785 
8899 



65. 

12345 

3276 

4721 

371 

51028 

61234 



56. 

23456 

72564 

3785 

23584 

987 

96 



67. 

123456 
258071 
589347 
258923 
720145 
396012 



58. 

580921 
42364 

527913 
80235 

726048 
4386 



69. 

584321 

92047 

3681 

927 

1078 

92569 



60. 

5203461 
9350472 
1456849 
2604030 
5876543 
1234567 



61. 

2587609 
3582764 
1357908 
4670253 
8492056 
4759841 



62. 

1357924 
6804281 
5975325 
7101584 
9276432 
6789009 



63. 

8274108 
3509270 
4680259 
3584672 
9876543 
5279614 



64. 

5791350 
246801 
1384650 
2794589 
6532108 
7999888 



INTEGRAL NUMBERS. 3 

65. 123 + 516 + 321 + 225 + 871 + 213 + 421 + 85 + 231. 

66. 205 + 341 + 75 + 716 + 215 + 327 + 87 + 222 + 624. 

67. 310 + 236 + 184 + 348 + 64 + 98+ 116 + 376 + 785, 

68. 79 + 110 + 769 + 519 + 371 + 716 + 615 + 584. 

69. 118 + 196 + 815 + 96 + 296 + 825 + 379 + 972 + 84. 

70. 1234 + 4321 + 2345 + 345 + 5207 + 3426 + 2358. 

71. 368 + 6450 + 3456 + 2783 + 3584 + 783 + 7291. 

72. 5721 + 378 + 4567 + 1497 + 2671 + 5279 + 5946. 

73. 1050 + 4291 + 5678 + 5840 + 987 + 1085 + 7368. 

74. 4862 + 5782 + 689 + 9010 + 3512 + 9270 + 5492. 

75. 9215 + 6431 + 7890 + 2709 + 6705 + 876 + 876. 

76. 12345 + 23456 + 5 + 92583 + 23504 + 358 + 56789. 

77. 3276 + 72564 + 23 + 4620 + 4368 + 9246 + 3587. 

78. 4721 + 3785 + 936 + 973 + 25 + 14376 + 296. 

79. 371 + 23584 + 6543 + 25 + 9 + 845 + 89. 

80. 51028 + 987 + 92840 + 9 + 36 + 29 + 7. 

81. 61234 + 96 + 72104 + 17 + 378 + 7 + 12345. 

82. 123456 + 580921 + 654321 + 5 + 345 + 584321. 

83. 258071 + 42364 + 41058 + 24 + 6197 + 92047. 

84. 589347 + 527913 + 3792 + 358 + 52718 + 368L 

85. 258923 + 80235 + 589 + 1497 + 6904 + 927. 

86. 720145 + 726048 + 75 + 36725 + 871 + 1078. 

87. 396012 + 4386 + 9 + 187348 + 89 + 92569. 

88. 5203461 + 2587609 + 1357924 + 8274108 + 579135a 

89. 9350472 + 3582764 + 6804281 + 3509270 + 246801. 



ARITHMETICAL EXERCISES. 



Find from the table below the area and population in 
1880 of : 

90. The North Atlantic States. Nos. 1-9. 

91. The South Atlantic States and District of Columbia. 
Nos. 10-18. 

92. The Northern Central States. Nos. 19-29. 

93. The Southern Central States. Nos. 30-36. 

94. The Western States and Territories. Nos. 37-47. 

95. The whole United States and Territories. 



— 




Area In 1 - 1 






Afsa in 




Mo, 


Mam: 


8q. mitea. 


PopuiixUoK. 


M9, 

25. 


Mame» 


8q. mlies. 


Popu/aUon* 


1. 


Maine. 


29,895 


648,936 


Iowa. 


55,475 


1.624,615 


2. 


N.H. 


9,005 


346,991 


26. 


Mo. 


68,735 


2,168.380 


3. 


Vt. 


9,135 


332,286 


27. 


Dak. 


147,700 


136,177 


4. 


Mass. 


8,040 


1,783,085 


28. 


Neb. 


76,185 


452,402 


6. 


R.I. 


1,085 


276,531 


29. 


Kan. 


81,700 


996.096 


6. 


Conn. 


4,845 


622,700 


30. 


Ky. 


40,000 


1,648.690 


7. 


N.Y. 


47,620 


5,082,871 


31. 


Tenn. 


41,750 


1,542,359 


8. 


N.J. 


7,455 


1,131,116 


32. 


Ala. 


51,540 


1,202,505 


9. 


Penn. 


44,985 


4,282,891 


33. 


Miss. 


46,340 


1.131,597 


10. 


Del. 


1,960 


146,608 


34. 


La. 


45,420 


939,946 


11. 


Md. 


9,860 


934,943 


35. 


Tex. 


262.290 


1,591,749 


12. 


P.O. 


60 


177,624 


36. 


Ark. 


53,045 


802,525 


13. 


Va. 


40,125 


1.512,566 


37. 


Cal. 


155,980 


864,694 


14. 


W.Va. 


24,645 


618,457 


38. 


Col. 


103,645 


194,327 


15. 


N.C. 


48,580 


1,399,750 


39. 


Nev. 


109,740 


62,266 


16. 


8.C. 


30,170 


995,577 


40. 


Ore. 


94,560 


174,768 


17. 


Ga. 


58,980 


1,542,180 


41. 


Wash. 


66,880 


75,116 


18. 


Fla. 


54,240 


269,493 


42. 


Idaho. 


84,290 


32.610 


19. 


Ohio. 


40,760 


3,198,062 


43. 


Mon. 


145,310 


39,159 


20. 


Ind. 


35,910 


1,978,301 


44. 


Wy. 


97.575 


20,789 


21. 


111. 


56,000 


3,077,871 


45. 


Utah. 


82,190 


143,963 


22. 


Mich. 


57,430 


1,636,937 


46. 


Ari. 


112,920 


40,440 


23. 


Wis. 


54.450 


1,315,497 


47. 


N.M. 


122,460 


119,565 


24. 


Minn. 


79,205 


780,773 











INTEGRAL NUMBERS. 

96. A laborer threshed 44 bu. of wheat, 114 bu. of rye» 
and 167 bu. of oats. How many bushels did he thresh in 
all? 

97. A man bought a horse for $475, a carriage for $175, 
a harness for $78, and a whip for $2. What did he pay 
for them all ? 

98. In 1880 the population of New York City was 
1,206,299, and that of Brooklyn was 566,663. What was 
the population of both cities together ? 

99. The Duke of Wellington's army lU; Waterloo consisted 
of the following British troops : infantry, 20,661 ; cavalry, 
8735; artillery, 6877. There were also 33,413 Belgian 
and other allies. How many British troops were there in 
all ? What was the whole strength of his army ? 

100. The army of Napoleon at Waterloo consisted of 
48,950 infantry, 15,765 cavalry, 7732 artillery. What was 
the whole number ? 

101. A bank had $38,463 in gold, $37,986 in bills, and 
$58,896 in cash items. Find the whole amount. 

102. A horse-jockey bought a horse for $527, and a colt 
for $189. He sold them, gaining $25 on the horse and 
$49 on the colt. What did he receive for each animal? 
What did he receive for both together ? 

103. Charles counts the kernels on 4 ears of corn. He 
finds on the first 460, on the second 454, on the third 486, 
and on the fourth 354. What was the total number ? 

104. EoUins & Morse put 4 loads of coal in my cellar. 
The first weighed 2472 lbs., the second 2624 lbs., the third 
2831 lbs., and the fourth 3046 lbs. What was the total 
weight ? 



6 ARITHMETICAL EXERCISES. 

105. What were the total expenses of Mr. Jones for one 
year, the items being as follows: rent, $192; groceries, 
$298; meat, $100; fish, $30; milk, $30; fuel, $40; 
clothing, $150; boots and shoes, $28; dry goods, $15; 
education of children, $22; taxes, $2; sundries, $29. 

106. One factory employs 96 males and 64 females; 
another, 126 males and 54 females ; and a third, 102 males 
and 68 females. Find the number of persons employed by 
each factory ; the whole number of males ; the whole num- 
ber of females ; and the whole number employed. 

Males. Females. Total, 
First factory, 96 64 

Second factory, 126 54 

Third factory, 102 68 

107. The egg product of a farm for one month was : 

Week. Sens' Eggs. DuM Eggs. Ooose Eggs, 
First, 164 127 15 

Second, 181 135 25 

Third, 171 145 18 

Fourth, 157 139 17 

Find (1) the number of eggs laid each week ; (2) the 
total number laid ; (3) the total number of each kind laid. 

108. A stable-keeper's monthly consumption of oats for 
his horses was as follows : 



January, 1116 bushels. 

February, 1008 " 

March, 1116 " 

April, 1080 " 

May, 1302 " 

June, 1267 " 



July, 810 bushels. 

August, 837 " 
September, 1170 « 
October, 1197 " 
November, 1116 " 
December, 1177 " ^ 



Find the amount for each quarter and for the year? 



2£U«*. 


Jftnufet. 


44 


78 


54 


96 


26 


46 


36* 


70 


39 


72 


87 


58 



INTEGRAL NUMBERS. 7 

109. The distances between the chief cities on the Boston 
and Albany Line to New York, and the times of traversing 
them by the fast express, are as follows : 

Boston to Worcester, 
Worcester to Springfield, 
Springfield to Hartford, 
Hartford to New Haven, 
New Haven to Stamford, 
Stamford to New York, 

Find (1) distance from Boston to each of the other cities ; 

(2) the distance from New York to each of the other cities ; 

(3) the time required for the express to travel from Spring- 
field to each of the other cities. 

110. A cattle-dealer has sold 17 oxen, 64 sheep, and 7 
lambs; he has left 228 oxen, 475 sheep, and 49 lambs. 
How many animals of each kind did he have, and how 
many altogether? 

111. How many quarts of milk did Mr. Hall's cows 
yield during April, the daily score being as follows : 



102 


98 


104 


104 


98 


98 


96 


103 


105 


105 


76 


96 


102 


104 


103 


103 


98 


104 


98 


97 


102 


99 


99 


102 


165 


98 


101 


103 


96 


118 



112. George has $5.98; Ellen has 69 cents more than 
George, but 23 cents less than Mary. How much money 
has Mary ? How much have they together ? 
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ARITHMETICAI/ EXERCISES. 



113. A butcher sold one year : 

72 ox-hides, weighing 4684 lbs., for $328 



36 cow-hides 
185 calf-hides 



(( 



« 



1720 " 
2432 " 



(( 



C( 



104 
265 



Total, hides, weighing 



for 



114. A baker sold one week : 

484 large loaves, weighing 942 lbs., for $38.72 
424 small loaves, " 404 " " 16.16 
146 graham loaves " 285 " " 11.68 

Total, loaves, weighing lbs., for 



115. The wine made one season from the vintage of four 
vineyards, in quantity, kind, and value, was as follows : 



Vineyard. 


Bed Wine. 


Value. 


White Wine. 


Value. 


First, 


3049 gals. 


$2317 


2784 gals. 


$1927 


Second, 


5419 " 


3912 


2095 " 


1142 


Third, 


17148 " 


9874 


12904 " 


6725 


Fourth, 


10838 " 


8117 ' 


4191 " 


3084 


Total, 











116. A butcher slaughtered one month 4 oxen. They 
furnished : 

Meat. Hide and Tallow. Befuse. TotaL 



The first. 


624 lbs. 


164 lbs. 


454 lbs. 


The second. 


538 " 


154 " 


412 " 


The third. 


510 " 


150 " 


384 " 


The fourth, 


658 " 


186 " 


498 " 


Total, 


- 







INTEGBAL NUMBEBS. 



Subtract : 

I. n. 



xir. 


378 


5830 




69 


2919 


118. 


978 


2345 




583 


1438 


119. 


476 


8456 




287 


2584 


120. 


800 


8005 




177 


6324 


121. 


900 


2004 




577 


1883 


122. 


801 


4013 




375 


2508 


123. 


404 


5030 




168 


1569 


124. 


506 


6000 




177 


2318 


125. 


605 


8004 




246 


3546 


126. 


801 


8364 




628 


2575 



m. 

12345 
1258 

50607 
38594 

30927 

27918 

■ ■ ^— ^^ 

23504 
12765 

42060 
3 1846 

35620 
16285 

80000 
36452 

60305 
48578 

70004 
28596 

41035 
18647 



IV. 

805070 
123549 

280491 
173258 

472085 
214376 

601407 
342158 

432000 
120468 

470062 
358404 

935026 

476387 

502801 
315847 

836425 
478596 

987054 

278765 



Y. 

5678028 

1584318 

^»— — ^^— ^— ^» 

7654321 
6372918 

3587025 
1694916 

4102030 
1460928 

5004006 
2361238 

1007008 
925379 

6000003 
2409768 

3000000 
2756859 

4001001 
3579246 

3050702 
2949684 
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ARITHMETICAL EXE&CISES. 



127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 
149. 
150. 
151. 
152. 
153. 
154. 
156. 



33333 - 

11111- 

52431 - 

63574 - 

73650 - 

94306 - 

83104 - 

50402 - 

71002- 

80042 - 

90132 - 

61213- 

81427 - 

802041 - 

710032 

623004 

534702 

420573 

625000 

730004 

800052 

900006 

800000 

714320 

904062 

603004 

521347 

400100 

824153 



24444. 

9999. 

38657. 

29885. 

45796. 

28579. 

57685. 

38765. 

46854. 

36758. 

64574. 

47658. 

48569. 

- 358476. 

- 562849. 

- 246897. 
- 185943. 

- 236784. 

- 436128. 

- 347586. 

- 563479. 

- 741568. 
~ 243685. 
- 185196. 

- 385794. 

- 485967. 
- 185698. 
- 138562. 

- 367594. 



156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 
167. 
168. 
169. 
170. 
171. 
172. 
173. 
174. 
175. 
176. 
177. 
178. 
179. 
180. 
181. 
182. 
183. 
184. 



702106 

645312 

610340 

423156 

48005 

90600 

80050 

50210 

60032 

73145 

82006 

92134 

60030 

50000 

724350 

531602 

853047 

940521 

703642 

621300 

832005 

960043 

700321 

634000 

790006 

800021 

510203 

612345 

700400 



268459. 

287465. 

386572. 

185978. 

34567. 

28753. 

27684. 

18765. 

48965. 

27698. 

37698. 

28659. 

15744. 

27348. 

386584. 

473856. 

256839. 

563768. 

426879. 

384653. 

465837. 

378695. 

465872. 

287653. 

294785. 

385692. 

286754. 

347598. 

285647. 



INTE6BAL NUMBERS. 11 

Earnings of Boston Railroads. From the statistics given 
below, find the increase in gross earnings of each road for 
1883 over 1882, and the net earnings for 1883. 

OroM Gross Gross 

Earnings^ Earnings, Expenses^ 

Name. 1882. 1883. 1883. 

185. Eastern, $3,403,078 $3,584,506 $2,310,830 

186. Boston & Maine, 2,768,326 2,915,943 2,070,760 

187. Boston & Lowell, 2,083,241 2,127,305 1,512,134 

188. Fitchburg, 2,418,431 2,825,024 2,187,941 

189. Boston & Albany, 7,348,276 8,103,947 6,158,904 

190. Boston & Prov., 1,564,310 1,646,962 1,311,822 

191. Old Colony, 4,126.258 4,249,179 3,020,738 

192. N. Y. &N.E., 3,302,789 3,568,953 3,163,525 

Population of the largest cities in the United States. 
Find for each city the increase for each decade, and for 
both decades. 

Name. In 1860. In 1870. In 1880. 

193. Boston, 177,812 250,526 369,832 

194. New York, 805,651 942,292 1,206,299 

195. Brooklyn, 266,661 396,099 566,663 

196. Philadelphia, 562,529 674,022 847,170 

197. Baltimore, 212,418 267,354 332,313 

198. Washington, 61,122 109,199 147,293 

199. Cincinnati, 161,044 216,239 255,139 

200. Chicago, 109,260 298,297 603,185 

201. St. Louis, 160,773 310,864 350,518 

202. New Orleans, 168,675 191,418 216,090 

203. ^ San Francisco, 56,802 149,473 233,859 



12 ABITHHETICAL EXERCISES. 

Constumption of sugar in the United States. Find for 
each year : (1) the total consumption ; (2) the increase over 
the preceding year ; (3) the excess of imported over domes- 
tic sugar consumed. 

Year, Imported mgar. Domestic sugar, 

204. 1878, 614,170 tons. 71,500 tons. 

205. 1879, 631,174 " 112,000 " 

206. 1880, 730,519 " 88,822 " 

207. 1881, 790,978 " 127,367 " 

208. 1882, 866,517 " 76,373 " 

Tons hay. £u. com, Bu. oats, 

209. A farmer harvested 27 256 189 
His stock consumed 19 197 92 

There remain 

Bu. com. Bu. rye. Bu. oats. 

210. A farmer raised in 1883, 487 133 274 

in 1884, 461 97 185 

Difference 

Cds. oak. Cds. maple. Cds.pme, 

211. A wood-dealer has for sale 275 318 462 
Resells 128 77 219 

There remain 



212. 


A butcher had in his shop Monday evening. 






Lbs. beef. 


Lbs. mutton. 


lAt. vedk 




1245 


624 


292 




Tuesday he sells 426 
He has left 


204 


114 




Wednesday he sells 231 


218 


73 




He has left 








Thursday he sells 267 


24 


45 




He has left 
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213. There are 96 scholars in a certain school; 49 of 
them are boys. How many are girls ? 

214. A man owes |1217. If he pays |978, how much 
will he still owe ? 

216, In 1880, the population of Boston was 369,832, and 
that of Baltimore, 332,313. What is the difference ? 

216. The ^neid has 9892 lines, and the Iliad 15,683. 
How many more lines has the Iliad than the ^Eneid ? 

217. The polar diameter of the earth is 41,707,620 feet, 
and the equatorial diameter is 41,847,426 feet. What is 
the difference ? 

218. The art of printing was discovered about the year 
1449. How long is it from that date to the year 1884 ? 

219. What number must be added to 238,541 to make 
a million ? 

220. By how much does the sum of 2853 and 4509 
exceed the difference between 9241 and 1888? 

221. A tank holding 250 gallons of water was filled by 
pouring 57 gallons into it. How many gallons of water 
were already in the tank ? 

222. Shakespeare was bom in 1564 and died in 1616 ; 
Milton was born in 1608 and died in 1674. How many 
years more did Milton live than Shakespeare ? 

223. Mrs. Lincoln bought a sofa for $96, a rug for $19, 
an easy-chair for $67, and a mirror for $16. She gave to 
the salesman $200. How much should he give her back ? 

224. A farmer requires for his own use during the win- 
ter 22 tons of hay, 165 bushels of corn, and 110 bushels of 
oats. He has raised 35 tons of hay, 288 bushels of com, 
and 191 bushels of oatB. How much of each can he sell ? 



14 ABITHMETICAL EXE&CISES. 

Find the products of: 

226. 407 X 8736. 263. 230 X 6487. 

226. 205 X 8347. 254. 203 x 6487. 

227. 806 X 9287. 266. 3057 X 29,486. 

228. 306 X 9674. 266. 7026 x 68,473. 

229. 508 X 7536. 267. 5096 X 86,573. 

230. 407 X 7659. 268. 5038 X 85,237. 

231. 604 X 6429. 259. 6018 X 56,039. 

232. 504 X 5938. 260. 4057 X 73,946. 

233. 705 X 5319. 261. 4069 X 62,508. 

234. 608 X 8437. 262. 6095 X 45,293. 

235. 803 X 4928. 263. 8035 X 42,706. 

236. 705 X 9183. 264. 8046 X 27,358. 

237. 907 X 3719. 266. 5028 X 50,728. 

238. 809 X 7536. 266. 2068 X 65,317. 

239. 507 X 6825. 267. 6043 X 53,163. 

240. 906 X 6392. 268. 4059 X 82,537. 

241. 506 X 8765. 269. 7028 X 65,014. 

242. 605 X 8746. 270. 3082 X 47,349. 

243. 409 X 7654. 271. 5067 X 72,369. 

244. 308 X 9475. 272. 5073 X 71,386. 

245. 708 X 4567. 273. 4075 X 36,425. 

246. 406 X 7982. 274. 6072 X 46,382. 

247. 605 X 3859. 275. 8032 X 28,743. 

248. 507 X 6987. 276. 5067 X 52,389. 

249. 574 X 1357. 277. 9054 X 87,536. 

250. 329 X 1987. 278. 8024 X 79,531. 

251. 506 X 7071. 279. 4368 X 98,476. 
262. 476 X 2958. 280. 7896 X 98,476. 
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281. 48,637 X 50,206. 810. 75,968 X 98,765. 

282. 30,604 X 23,579. 811. 35,279 X 54,628. 

283. 50,604x60,208. 312. 26,513x47,824. 

284. 23,456 X 60,403. 813. 49,382 X 62,835. 
286. 29,046 X 70,809. 314. 39,627 X 72,693. 

286. 34,567 X 50,403. 316. 49,387 X 56,428. 

287. 20,704 X 30,807. 316. 52,764 X 81,635. 

288. 40,503 X 45,678. 817. 36,947 X 74,836. 

289. 35,279 X 60,403. 318. 15,629 X 24,813. 

290. 30,504 X 56,789. 319. 47,395 X 82,519. 

291. 43,568 X 50,608. 320. 67,215 X 92,308. 

292. 67,895x70,503. 321. 58,368x75,479. 

293. 40,706 X 54,632. 822. 27,050 x 90,070. 

294. 50,703 X 78,956. 323. 14,896 X 80,090. 

295. 69,425 X 80,504. 324. 65,038 X 88,909. 

296. 30,705 X 89,567. 826. 85,700 X 98,476. 

297. 50,790 X 57,009. 826. 65 839 X 42,600. 

298. 25,417 X 76,532. 827. 64,870 X 20,300. 

299. 27,938 X 36,845. 328. 77,869 X 97,800. 

300. 37,625 X 83,246. 329. 98,653 X 55,700. 

301. 38,564 X 52,736. 330. 75,060 X 91,400. 

302. 41,769 X 58,463. 331. 46,054 X 78,000. 

303. 25,748 X 83,469. 332. 62,900 X 98,653. 

304. 56,123 X 81,753. 333. 48 X 25,380. 
306. 47,539 X 84,317. 334. 32 x 26,490. 
306. 36,729 X 69,487. 336. 437 X 36,090. 

807. 54,973 X 72,436. 336. 528 X 45,070. 

808. 23,895 X 25,637. 337. 6,219 X 43,170. 
309. 64,952 X 83,769. • 838. 3,458 x 75,640. 
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839. 360 X 41,025. 366. 4,720 X 769,000. 

340. 470 X 70,385. 367. 2,970 X 948,000. 

341. 4,680 X 63,207. 368. 4,680 X 538,000. 

342. 6,780 X 72,036. 369. 4,500 X 563,000. 

343. 57,930 X 70,819. 370. 5,600 X 683,000. 

344. 75,380 X 54,305. 371. 88,700 X 739,000. 
346. 860 X 23,950. 372. 47,600 X 895,000. 

346. 570 X 67,480. 373. 463,700 X 648,000. 

347. 3,740 X 64,030. 374. 350,900 X 683,000. 

348. 6,380 X 82,040. 376. 84,000 X 596,000. 

349. 83,270 X 80,320. 376. 497,000 X 394,000. 

360. 25,640 X 90,450. 377. 257,000 X 379,000. 

361. 950 X 87,600. 378. 859,000 X 973,000. 

362. 760 X 54,300. 379. 184,000 X 789,000. 

363. 4,830 X 25,600. 380. 639,000 X 738,000. 

364. 3,640 X 34,800. 381. 19,307 X 207,019. 
366. 8,090 X 60,500. 382. 407,079 X 604,807. 

356. 4,070 X 38,500. 383. 704,896 X 704,098. 

357. 474,700 X 65,300. 384. 407,091 X 376,546. 

358. 3,600 X 84,700. 386. 79,004 X 47,300. 
369. 83,600 X 96,700. 386. 65,430 X 37,600. 

360. 54,800 X 96,700. 387. 50,103 X 65,030. 

361. 90,600 X 34,800. 388. 943,600 X 67,490. 

362. 80,500 X 56,300. 389. 80,460 X 392,000. 

363. 4,960 X 724,000. 390. 10,023 X 5,412,384. 

364. 3,580 X 649,000. 391. 13,560 X 145,800. 
366. 3,290 X 645,000. 392. 19,380 X 193,780. 
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393. If 6 car tickets coet 25 cents, what will be the cost 
of60? of600? ofGOOO? of24,000? of 48,000? 

394. A barrel of kerosene oil holds 42 gallons. How 
many gallons are there in 10 barrels ? in 60 barrels ? in 
600 barrels ? in 12,000 barrels ? 

395. 2000 pounds are a ton. How many pounds in 
10 tons ? in 50 tons ? in 500 tons ? in 100,000 tons ? 

396. If 4860 pounds of manure are spread over 1 acre 
of land, how many pounds are required for 5 acres ? for 
7. acres? for 8 acres? for 9 acres? 

397. If an acre of corn is worth $27, what is the value 
of the com raised on 12,106 acres ? 

398. A ship brought home 379 bozs of oranges, each 
containing 258 oranges. How many oranges are there in 
all? 

399. An army consists of 18 regiments, each containing 
950 men. Each soldier wears out 3 pairs of boots in a 
year. What will it cost to provide this army with boots 
for 2 years, at $4 per pair? 

400. On New Year's Day a man stopped drinking, and 
began to give his wife every week the sum of $2, which 
was the amount he used to spend on the average for drink. 
She saved the money, and at the end of the year she bought 
with it a sofa for $35, an easy-chair for $17, and 5 parlor 
chairs, at $6 each. After paying for these things, how 
much money did she have left ? 

401. A clock strikes 156 times a day. How many times 
does it strike in a leap year (366 days) ? 

402. A railroad 57 miles long cost $ 10,390 a mile. What 
was its entire cost? 
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403- Multiply the sum of eighty-five and ninety-three 
by their difierence. 

404. A train starts at 7 o'clock in the morning, and 
travels at the rate of 33 miles an hour. How many miles 
will it have travelled by 2 o'clock in the afternoon ? 

406. If a swallow destroys daily 500 insects, how many 
will it destroy in 4 months of 30 days each ? 

406. Light travels 185,000 miles a second. How many 
miles will it travel in eight minutes of 60 seconds each ? 

407. A dozen dozen is called a gross. How many steel 
pens are there in 27 gross ? 

408. If the rate of a steamer is 15 miles an hour, how 
many miles will it pass over in 8 days of 24 hours each ? 

409. A butcher bought 42 sheep, at $6 each, and 16 
calves, at $9 each. What was the cost of the sheep ? the 
calves? both together ? 

410. A certain book contains 184 pages. Each page 
contains 32 lines, and each line has on the average 11 
words. How many words are there in the booh ? 

411. A wholesale dealer bought 144 boxes of eggs, each 
box containing 72 dozen. How many eggs did he buy ? 

412. There are 24 hours in 1 day. How many hours 
are there in 1 month of 30 days? in 1 year of 365 days? 
How lAany hours has Louis lived, who is 9 years 2 months 
and 6 days old ? 

413. A man earns $75 per month, his wife $37, and his 
son $48. How much will all three earn in one year? 

414. Multiply each number from 10 to 20 by 10, 11, 12, 
etc. I to 20, and arrange the factors and their products in 
a table like the Table of Multiplication.. 
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Fir 


id the quotients of : 








416. 


36-^2. 


443. 


882 H- 6. 


471. 


6951 -1- 7. 


416. 


45 -^.3. 


444. 


875 H- 7. 


472. 


4560 H- 8. 


417. 


68^4. 


445. 


384 ^ 8. 


473. 


5310 -»- 9. 


418. 


75 -f- 5. 


446. 


711 -^- 9. 


474. 


3656 -i- 8. 


419. 


84 H- 6. 


447. 


623 -^ 7. 


475. 


5937 : 2. 


420. 


91-^7. 


448. 


936 : 8. 


476. 


5930 ^ 3. 


421. 


72-^8. 


449. 


860 : 4. 


477. 


3715 ^ 4. 


422. 


90^9. 


450. 


945 H- 3. 


478. 


4123 -^ 5. 


423. 


85-^5. 


451. 


715 : 2. 


479. 


5633 -H 6. 


424. 


92^4. 


452. 


443 -f- 3. 


480. 


9984 -*- 7. 


425. 


87h~3. 


453. 


275 H- 4. 


481. 


7435 ^ 8. 


426. 


95 : 5. 


454. 


412-!- 5. 


482. 


5179^9. 


427. 


73^2. 


455. 


419 -^ 6. 


483. 


9265 : 8. 


428. 


49^3. 


456. 


592 : 7, 


484. 


6345 ^ 8. 


429. 


57 --4. 


457. 


390 -^ 8. 


485. 


4187 ^ 9. 


430. 


82^5. 


458. 


868 ^ 9. 


486. 


3009 -^ 8. 


431. 


69-^6. 


459. 


594 : 7. 


487. 


5372 ^ 2. 


432. 


79-!- 7. . 


460. 


583 : 4. 


488. 


8547 ^ 3. 


433. 


95-^8. 


461. 


819 ^ 5. 


489. 


5180 -^ 4. 


434. 


39 : 9. 


462. 


725 : 6. 


490. 


9745 -H 5. 


435. 


87-4-7. 


463. 


9374 : 2. 


491. 


5670 -h 6. 


436. 


77^4. 


464. 


7845 : 3. 


492. 


8533 -* 7. 


437. 


88^3. 


465. 


9736 ~ 4. 


493. 


4783 -ir 2. 


438. 


99-^-5. 


466. 


6835 -^ 5. 


494. 


8626 H- 3. 


439. 


862 -!- 2. 


467. 


8142 -f- 6. 


495. 


9581 H- 4. 


440. 


714 -^ 3. 


468. 


9002 -f- 7. 


496. 


7394 -f- 5. 


441. 


876 -^ 4. 


469. 


6776 -f- 8. 


497. 


8326 -!- 6. 


442. 


840 H- 5. 


470. 


4212 ^ 9. 


498. 


5039 H- 7. 
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Divide by 2 ; by 3 ; and so on to 9 : 

499. 9437. 501. 6392. 

500. 5179. 502. 8765. 

Divide by 20 ; by 30 ; and so on to 90 : 
503. 4791. 506. 9572. 

604. 6783. 506. 8327. 

Divide by 200 ; by 300 ; and so on to 900 : 

607. 9759. 609. 9985. 

608. 9684. 510. 9564. 



Find the quotients of: 


611. 


7,468 -* 


-63. 


612. 


4,687 -f 


-73. 


613. 


6,874 ^ 


-84. 


614. 


8,746 -i 


-94. 


616. 


8,913-4 


-25. 


616. 


9,138 -i 


-35. 


617. 


5,389 ^ 


-46. 


618. 


3,895 -i 


-56. 


619. 


6,958 -s 


-67. 


620. 


9,586 -t 


-77. 


621. 


5,869-5 


-88. 


622. 


8,695 ^ 


-99. 


623. 


59,384 -5 


-21. 


624. 


93,845 -4 


-31. 


626. 


38,459 -t 


-42. 


626. 


24,637-5 


-52. 


627. 


84,593 -5 


-63. 


628. 


45,938 -H 73. 



629. 74,958-!- 84. 

630. 49,587-1-94. 
531. 95,874-1-25. 

632. 58,749 H- 35. 

633. 87,495 -^- 46. 

634. 72,463 -f- 56. 
636. 56,789 -^ 67. 

536. 67,895-1-77. 

537. 78,956-1-88. 

638. 89,567-5-98. 

639. 95,678 -^- 29. 
540. 45,678-1-39. 

641. 56,789 -h- 14. 

642. 67,895-8-15. 

643. 78,956-4-16. 

644. 89,567-1-17. 
646. 95,678 -i- 18. 
546. 56,789-1-19. 
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647. 


278,356 H 


- 22. 


S76. 


54,289-+- 407. 


648. 


802,005 H 


- 34. 


577. 


42,895 H- 512. 


549. 


415,920 - 


f- 46. 


678. 


28,954 + 613. 


660. 


502,080 -i 


- 58. 


879. 


89,542 ■¥ 724. 


651. 


758,213 H 


- 16. 


580. 


95,428 -H 886. 


552. 


329,457 - 


i- 14. 


581. 


79,382-^947. 


653. 


278,356 - 


h 32. 


682. 


93,827 ->- 958. 


564. 


802,005 - 


!- 44. 


683. 


84,596-!- 675. 


555. 


415,920 H 


- 56. 


684. 


45,968 -i- 583. 


556. 


502,080 - 


h 68. 


585. 


59,684 -H 768. 


557. 


758,213 - 


(- 17. 


586. 


96,845 + 859. 


558. 


329,457 -. 


h 13. 


687. 


68,459 -*- 964. 


659. 


278,356 - 


!- 42. 


588. 


73,821 -!- 485. 


560. 


802,005 -. 


- 54. 


589. 


38,217 -*- 576. 


561. 


415,920 - 


H 66. 


590. 


82,173 -^ 658. 


662. 


502,080 - 


i- 78. 


591. 


21,738 -H 783. 


563. 


758,213 - 


I- 18. 


692. 


17,382 -i- 877. 


664. 


329,457 - 


H 17. 


593. 


94,658 -(- 987. 


565. 


278.356 - 


H 52. 


694. 


46,589 -►- 999. 


566. 


802,005 - 


(- 64. 


695. 


654,321 -H 305. 


567. 


415,920 - 


H 76. 


696. 


888,333 -^ 326. 


568. 


502,080 -■ 


h- 88. 


697. 


678,901 -4- 958. 


569. 


758,213 - 


H- 19. 


698. 


496,432 1- 434. 


670. 


329,457 H 


f- 18. 


599. 


563,497 -^ 567. 


571. 


83,216 - 


h-101. 


600. 


718,584 -(- 432. 


572. 


32,168 -i 


^-102. 


601. 


654,321 -•- 407. 


673. 


21,683 H 


-203. 


602. 


888,333 -f- 528. 


674. 


16,832 -i 


r205. 


603. 


678,901 -i- 964. 


676. 


68,321 H 


-306. 


604. 


496,432 -t- 572. 
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605. A straw-shop can make 350 hats a day. How 
many days will it take to fill an order for 28,000 hats ? 

606. How many times can 289 be subtracted from 
4302? 

607. What number multiplied by 79 will give the same 
product as 279 multiplied by 553 ? 

608. How many 6-pound packages of buckwheat flour 
can be made from 15,000 pounds of the flour ? 

609. A salt dealer put up 44,000 pounds of salt, in boxes 
holding 20 pounds each. How many boxes were required ? 

610. A society of 3240 persons went on a excursion. 
How many cars were required to carry them, allowing 72 
to each car ? 

611. How many weeks will it take a man to dig a ditch 
864 feet long, if he can dig 48 feet a day ? 

612. The dividend is 3856, the quotient 142, the remain- 
der 22. Find the divisor. 

613. If 8 dozen shirts cost $192, how much is this a 
dozen ? How much for each shirt ? 

614. A ship sailed from Liverpool to the Cape of Good 
Hope, a distance of 7000 miles, in 50 days. What was her 
average daily rate? 

615. The New Testament contains 260 chapters. How 
many days will it take a person to read through it, if he 
reads a chapter every morning and 3 every evening? 

616. A mile contains 5280 feet. How many times wiU 
a wheel 11 feet in circumference turn in going a mile ? 

617. If sound travels 1060 feet a second, and a cannon 
is fired at a distance of 16,960 feety how many seconds will 
intervene between the flash and the report ? 
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618. The area of British India is 1,004,616 square miles, 
and the population 150,767,851. How many persons are 
there to a square mile ? 

619. A railroad is 81 miles long, and cost $1,000,000 
lacking $55. What did it cost per mile ? 

620. A page of a book- contains 36 lines and 2052 let- 
ters. How many letters on the average ate there in a line? 

621. The dividend is nine hundred and eighty-seven, 
the quotient fifty-four, and the remainder fifteen. What 
is the divisor ? 

622. A shoe dealer bought 4 dozen pairs of shoes for 
$96, and sold them at $3 a pair. What was his profit ? 

623. I bought 14 watches for $ 756. What must be my 
selling price in order to gain $6 on each watch? 

624. In Iowa, in 1880, 260,192,840 bushels of corn were 
raised. The area planted was 6,847,180 acres. What was 
the average yield per acre in bushels ? 

625. One day a fruit peddler sold 288 oranges. His 
profit on each dozen was 3 cents. How many cents was 
his profit on them all ? 

626. A man agreed to dig a ditch through a meadow for 
$200. ft took him 80 days to do the work. How much 
did he receive a day ? 

627. A cider merchant made 12,000 gallons of cider, 
which he put into <;asks holding 42 gallons each. How 
many full casks did he have ? 

628. How many days will 72 bushels of oats last 12 
horses, if each horse is allowed 6 quarts a day? One 
bushel contains 32 quarts. 
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629. 68,179,600 pounds of pork were exported from the 
United States in the year 1882. How many barrels of 200 
pounds each were exported ? 

630. In 1880, 25,519,200 bushels of oats were raised in 
Ohio. The number of acres sown was 911,200, and the 
total value of the oats was $8,676,528. What was the 
average yield per acre, and what was the average value 
per bushel ? 

631. A man bought 9 cows for $378, and sold them for 
$4 more for each cow than he gave. What did he pay 
for each cow, and how much did he receive from the sale 
of all of them ? 

632. The total cost of publishing 3600 copies of a pam- 
phlet was $282. If 1400 copies have been sold, at 12 cents 
each, how many more copies, at 10 cents each, must be sold 
to pay expenses ? 

633. How many States of the size of Rhode Island could 
be made out of the State of New York, and how much 
would be left over ? (For data, see page 4.) 

634. How many States as large as New York could be 
made out of Texas, and how much would be left over? 
(See page 4.) 

636. If as many persons die in 33 years as are equal to 
the entire population, how many persons on an average die 
annually out of every million ? 

636. In how many hours will a cistern holding 3330 
gallons be filled by a pipe that discharges into it 185 gal- 
lons an hour? Also, in how many hours, if another pipe 
at the same time allows the water to run out at the rate 
of 74 gallons an hour? 
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637. In New Jersey, for the year ending July 31, 1883, 
there were made 186,400,000 bricks, worth $1,480,700. 
What was the average value per thousand ? 

From the following data from the census of 1880. find 
for each State the average yield of tobacco per acre, and 
the average value per pound : 







Pounds 


No. of 








prodtuied. 


CLcres, 


Total witue. 


638. 


Connecticut, 


15,487,660 


10,070 


$2,323,149 


639. 


Pennsylvania 


, 34,854,108 


29,729 


3,485,411 


640. 


Maryland, 


18,841,830 


26,726 


1,318,928 


641. 


Virginia, 


78,421.860 


118,821 


6,273,749 


642. 


North. Carolina, 35,724,386 


63,229 


3,215,195 


643. 


Kentucky, 


149,017,855 


224,087 


10,431,250 


644. 


Tennessee, 


24,319.890 


38,603 


2,188,790 


645. 


Ohio, 


38,434,587 


35,439 


2,306,075 


From the data given below, and taken from the census 


of 1880, find for each State the average yield < 


of cotton per 


acre. 


and the average value of the cotton per pound: 






Pimmds 


No. of 








produced. 


aeret. 


Ibtal value. 


646. 


N. Carolina, 


184,734,000 


933,000 


$18,473,400 


647. 


S. Carolina, 


266,696,000 


1,441,600 


29,336,560 


648. 


Georgia, 


454.166,900 


2,786,300 


45,416,690 


649. 


Florida, 


35,727,200 


251,600 


3,215,448 


650. 


Alabama, 


378,932,400 


2,460,600 


37,893,240 


651. 


Mississippi, 


391,300,000 


2,275,000 


39,130,000 


652. 


Texas, 


550,873,000 


2,395,100 


49,578,570 


653. 


Arkansas, 


232.243,000 


1,080,200 


23,224,300 


654. 


Tennessee, 


165,688,600 


816,200 


14.911,974 
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Write all the prime numbers between : 

655. land 50. 665. 500 and 550. 

666. 50 and 100. 666. 550 and 600. 

657. 100 and 150. 667. 600 and 650. 

668. 150 and 200. 668. 650 and 700. 

659. 200 and 250. 669. 700 and 750. 

660. 250 and 300. 670. 750 and 800. 

661. 300 and 350. 671. 800 and 850. 

662. 350 and 400. 672. 850 and 900. 

663. 400 and 450. 673. 900 and 950. 

664. 450 and 500. 674. 950 and 1000. 

Resolve into prime factors : 

675. 225. 685. 504. 695. 960. 706. 1725. 

676. 315. 686. 672. 696. 1152. 706. 27,525, 

677. 392. 687. 704. 697. 1296. 707. 11,266. 

678. 441. 688. 756. 698. 1728. 708. 87,147. 

679. 495. 689. 792. 699. 2240. 709. 1176. 

680. 616. 690. 1056. 700. 1624. 710. 2750. 

681. 968. 691. 240. 701. 2925. 711. 2555. 

682. 1089. 692. 486. 702. 2254. 712. 7755. 

683. 405. 693. 729. 703. 71,001. 713. 5544. 

684. 448. 694. 768. 704. 1261. 714. 7581. 

Find the G.C.M. of : 

716. 342, 665. 719. 1500, 1565. 723. 1650, 960. 

716. 720, 1720. 720. 6409, 7395. 724. 1712, 1872. 

717. 2272, 3522. 721. 5187, 5850. 726. 3708, 3264. 

718. 252, 1000, 722. 394, 672. 726. 2523, 1798. 



INTEGRAL NUMBERS. 



27 



727. 2067, 3146. 

728. 1908, 2736. 

729. 384, 1296. 

730. 406, 522. 

731. 1025, 1575. 

732. 7455, 4723. 

733. 2883, 2356. 



734. 2486, 4407. 

736. 3003, 2574. 

736. 5550, 4551. 

737. 4067, 5146. 

738. 1392, 2048. 

739. 5325, 8307. 

740. 4242, 6565. 



741. 4833, 6237. 

742. 4972. 4407. 

743. 6916, 5850. 

744. 3861, 4653. 
746. 1442, 7245. 

746. 1976, 2340. 

747. 1742, 2386. 



FindtheL.C.M. of: 

748. 7, 8, 15, 21, 24. 

749. 8,9,16.24,27. 

760. 4, 7, 12, 21, 34. 

761. 12,16,21,35,42,60. 

762. 12, 14, 20, 24, 30. 

763. 15, 27, 36, 54, 60, 80. 

764. 6, 9, 15, 25, 36, 40, 54. 
766. 8, 12, 18, 24, 28, 30. 

766. 10, 15, 18, 24, 28, 40. 

767. 16, 14, 12, 32, 50, 75. 

768. 14,21,24,36,49,60. 

769. 15, 18, 24, 40, 50, 90. 

760. 16, 14, 20, 24, 32, 35. 

761. 5, 6, 7, 8, 9, 10, 11, 12. 

762. 8, 20, 34, 50, 56, 70, 85. 

763. 4, 9, 10, 14, 15, 18, 21. 

764. 14, 18, 24, 35, 42, 68. 
766. 12, 16, 24, 36, 54, 144. 

766. 24, 16, 20, 8, 30, 25, 12. 

767. 15, 12, 128, 30, 16, 320. 



768. 508,889. 

769. 517, 564. 

770. 124,341,372. 

771. 312,260,390. 

772. 112, 200, 72. 

773. 195,234,225. 

774. 454,478,227. 
776. 544, 170, 850. 

776. 1025, 1575, 315. 

777. 3003,2574,1287. 

778. 242, 22, 286. 

779. 112,196,588. 

780. 252, 170, 84, 72. 

781. 175,140,65,560. 

782. 132, 144, 154, 288. 

783. 100, 96, 87. 128. 

784. 144, 96, 176, 168. 
786. 708,177,354,826. 

786. 760, 364, 336, 1736. 

787. 720,396,252,540. 
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Miscellaneous. 

788. If a bushel of com is worth 72 cents, what is the 
value of 100 bushels ? of 10,000 bushels ? of 40,000 bushels? 

789. One man is worth $3240, another 10 times as much, 
and a third 10 times as much more. What are thej all 
three worth ? 

790. A cabinet-maker made 14 tables at a cost of $7 
each ; he sold them at $11 each. How much money did 
he make ? 

791 . A jeweller sold 1 7 clocks, at $ 14 each. He received 
for pay 24 ten-dollar bills. How much money should he 
return ? 

792. A boy can point 18,579 pins in an hour. How 
many can he point in 6 days, working 9 hours each day ? 

793. If I buy 60 horses, at $ 130 apiece, and sell 18 of 
them at $175 each, and the rest at $115 each, do I gain or 
lose, and how much ? 

794. How much more will a man earn in a year, at 
$25 a month, than at $22.50 a month ? 

796. A farmer sold 33 cans of milk, at 52 cents a can, 
and 16 cans, at 58 cents a can. If he is paid $25, how 
much is still due? 

796. In the siege of Gibraltar (1779-1783) the English 
fired 57,163 round shot, and the French, 175,741. If the 
average weight of each ball was 18 pounds, how many 
pounds of iron were fired ? 

797. A treasury clerk receives $ 125 a month, and spenda 
$87. How much will he save in one year ? 
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798. My daily paper costs 2 cents on each week day 
and 5 cents on Sunday. What will it cost for one year 
haying 865 days, 52 of which are Sundays ? 

799. A pound of platinum is worth $85. The yearly 
production of platinum in South America is 550 pounds, 
and in the Ural Mountains 4180 pounds. What is the 
value of the total yearly production ? 

800. Fill out the account of the following sale : 

9 chamber sets, at $65 each, $ 
15 " " " $58 " 

Total, $ 

Cash paid, $875 

Still due, 

801. A grocer bought 214 barrels of extra flour, at $8 
each, 78 barrels of ordinary flour, at $6 each, and 43 bar- 
rels of sugar, at $ 16 each. Make out an account of the 
purchase, and find the amount of his bill. 

w 

802. A trader sold 4 dozen straw hats, at $2 each, 2 
dozen seal-skin caps, at $11 each, and 7 dozen beaver hats, 
at $6 each. He received $125 cash on the bill. How 
much is still due him ? 

803. A stock farmer estimates roughly the value of his 
stock, as follows : 175 cows, at $46 each ; 87 calves, at $8 
each; 10 pairs of oxen, at $140 a pair; 4 bulls, at $80 
each ; 215 sheep, at $12 each ; and 160 hogs, at $11 each. 
How many animals has he in all, and what are they all 
worth? 

804. If the annual sale of dime novels in this country is 
600,000 copies, how much money is expended on them in 
one year ? 
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805. John s father on his sixteenth birthday began to 
give him half a dollar a week, to use as he pleased. If John 
spends on the average 10 cents a week, and saves the rest, 
how much money will he have on his twenty-first birthday ? 

806. A good cow yields 168 pounds of butter a year. 
If it takes 215,000 cows to supply London with butter, how 
many pounds of butter are consumed annually in that city ? 

807. A farmer has 6 cows that give each 12 quarts of 
milk daily for 8' months in the year. He sells the milk for 
6 cents a quart. How much does he receive for the milk, 
counting 80 days for each month ? 

808. A factory employs 220 men, 87 women, and 64 
children. Their average weekly wages are: men, $8; 
women, $5; children, $3. What is the amount of their 
wages for the year ? 

809. A fruit seller bought 15 dozen melons, at 10 cents 
apiece, receiving 13 for each dozen. Ten of the lot were 
bad, and the rest he sold at 15 cents apiece. What was 
his profit? 

810. Do not kill birds. They destroy the small insects 
which devour our crops. Certain kinds of birds, as swal- 
lows and tomtits, eat as many as 500 insects a day. How 
many insects will 25 such birds eat in 1 day? in 1 month? 
in 1 year? 

811. The female cockroach lays in the ground on the 
average 90 eggs. Each egg may give birth to a white 
worm, which, during the three or four years that it lives in 
the ground, devours the roots of at least 150 plants. How 
many plants are saved by a child who kills 260 cock- 
roaches? 
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S12. The mole is a useful animal, for it eats insects 
wliich destroy the roots of plants. If a mole kills 3 insects 
a day, and each insect is able to destroy 18 plants worth 
15 cents each, how much money may the mole save for 
the owner of the plants in a year ? 

813. How many years from the Deluge, B.C. 2348, to 
the end of a.d. 1884 ? 

814. Two boys spend a week walking together in the 
White Mountains. On Monday they walked 20 miles ; on 
Tuesday, 13 miles; on Wednesday ,,18 miles; on Thursday, 

. 26 miles ; on Friday, 22 miles, and on Saturday, 9 miles. 
How many miles did they walk during the week ? 

815. I sold a piece of land for $2176, and thereby lost 
$75. What did the land cost me? 

816. An orchard contains 89 apple-trees, an equal num- 
ber of pear-trees, 78 peach-trees, an equal number of plum- 
trees, 17 cherry-trees, and 1 mulberry-tree. How many 
trees are there in the orchard? 

817. One day a dealer in toya sold 127 marbles. The 
next day he sold as many more. He then had 46 left. 
How many had he at first ? 

818. A man has 6 teams, and each team can haul 4 
cords of wood a day to market. How many days will it 
take him to haul 720 cords to market ? 

819. The area of England is 50,535 square miles; of 
Scotland, 29,167 square miles ; and of Wales, 8,125 square 
miles. How many more square miles are there in England 
than in Scotland and Wales taken together? 

820. Four loads of hay together weighed 9169 pounds. 
The first weighed 2007 pounds ; the second, 1963 pounds ; 
the third, 2614 pounds. What was the weight of the 
fourth ? 
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821. I have 272 stamps, and my brother has 25 more 
than I. How many have we together? 

822. A man was born in 1817. When will he be 76 
years old ? 

823. For the fiscal year ending June 30, 1881, the ex- 
ports and imports of the United States were as follows : 

Exports. Imporii. 

Merchandise, |902,367,346 $ 642,664,628 

Specie, 19,406,847 110,575,497 

What was the trade balance in favor of the United States? 

824. A farmer took $1000 with him to market. He 
bought a horse for $225, a pair of oxen for $170, a bull 
for $90, and a carriage for $145. On his way home a 
part of his remaining money was stolen. When he reached 
home he found he had only $ 60 left. How much of his 
money was stolen ? 

825. John bought an arithmetic for 45 cents, a reader 
for 37 cents, a penholder for 4 cents, and a quire of paper 
for 15 cents. He gave the shopkeeper a two-dollar bill. 
How much change should he receive back ? 

826. A farmer sold for $490 a horse which cost him 
$547, and for $310 another horse which cost him $225. 
Did he gain or lose on the two horses, and how much ? 

827. A man bought 3 houses. He paid for the first, 
$5260; for the second, $3585; and for the third, as much 
as for both the others. He sold them all for $15,979. 
How much did he lose by the transaction ? 

828. If 110 sugar-canes yield 6 pounds of sugar, how 
many pounds will be obtained from 1,233,210 canes? 

829. How many solid squares, with 8 men on each side, 
can be formed out of a million of men ? 
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830. At an election 8795 persons voted, and one of the 
candidates received 709 votes more than the other. How 
many voted for each candidate ? 

831. Shem was 98 years old at the time of the Flood, 
B.C. 2348, and 600 years old when he died. Abraham was 
born, B.C. 1996. How old was Abraham when Shem died? 

832. Two trains start from the same place at the same 
time. One travels at the rate of 85 miles an hour, the 
other at the rate of 25 miles an hour. How far apart will 
they be after 7 hours, if they travel in opposite directions ? 
How far apcurt if they travel in the same direction ? 

833« Multiply one million and one by three hundred 
thousand and three. 

834. A merchant began business with $20,000, and 
retired after 17 years' trading. He made $5600 each year 
for the first 6 years, lost $8476 the next year, and made 
$7820 a year for the remainder of the time. How much 
was he worth when he retired from business ? 

835. A man owns 8 houses. The first is worth $8383, 
the second is worth 8 times as much as the first, and the 
third is worth 8 times as much as the first and second 
together. What is the value of the 8 houses? 

836. A certain number exceeds nine dozen and nine by 
168. Another number falls short of 189 by eight dozen 
and eight. Find the product of these two numbers. 

837. If 19 oxen cost $1880, and an ox is worth 14 sheep, 
what is the price of a sheep ? 

838. A man paid $981 for 49 acres of land, and $98 
for fencing it in. He then sold it for $25 an acre. What 
was his profit ? 
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839. If a woman can make 5 yards of ribbon a day, 
working 12 hours each day, how many hours must she work 
in order to make 840 yards ? 

840. Overall makers in Boston receive 5 cents a pair 
when made at home, and 50 cents a dozen when made in 
the shop. If a girl* make 2400 pairs at home, how much 
more will she receive than if she make them in the shop ? 

841. There were m Ohio, in January, 1883, 774,253 
milch cows, valued at $27,098,855. What was the aver- 
age value of a cow ? 

842. A grocer bought 5 firkins of butter, containing 
respectively 42 pounds, 46 pounds, 55 pounds, 38 pounds, 
and 49 pounds. What was the average number of pounds 
to a firkin ? 

843. The attendance at the high school one week was as 
follows: Monday, 116; Tuesday, 109; Wednesday, 84; 
Thursday, 96; Friday, 111; Saturday, 120. What was 
the daily average attendance for the week ? 

844. If 336 bees weigh an ounce, and 4032 bees fill a 
quart, how many ounces will a swarm weigh that just fills 
2 quarts ? 

845. How many States, each as large as Massachusetts, 
could be formed out of Texas, and how much would be left 
over? (See page 4.) 

846. If four new States were formed out of Texas, having 
the respective areas of New York, New Jersey, Pennsyl- 
vania, and Ohio, what area would still be left? (See 
page 4.) 

847. Lake Erie covers 9600 square miles. How much 
larger is it than the States of Massachusetts and Bhode 
Island taken together ? (See page 4.) 
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848. Of what number is 1188 both divisor and quo- 
tient? 

849. What number between 400 and 500, besides 475, 
will divide 211,850 without a remainder ? 

850. A confectioner puts up 4000 pounds of assorted 
candies in 1-pound, 2-pound, and 5-pound packages, of 
each size an equal number. How many packages did he 
put up all together ? 

851. A dealer in horses bought 40 hofses at $125 
apiece, and sold 15 of them at $ 105 each. At what price 
apiece must he sell. the others in order to cle-ar $500 by 
the transaction ? 

852. Mr. Gage owns a farm valued at $ 8500, and his 
life is insured for $10,000. He has also the following 
stocks : 

60 shares Atchison K.K. stock, at $94 a share. 

85 " Boston & Albany B.B. stock, at $196 " " 
18 " Bell Telephone stock, at $214 " " 

His other personal effects are valued at $2400. What are 
his total assets ? 

853. A wholesale grocer wishes to put up for market, in 
packages of equal weight, 4000 pounds of oatmeal and 8144 
pounds of cracked wheat. He also wants to have as few 
packages as possible. What is the least number of pack- 
ages he can have, and what is the weight of each pack- 
age? 

854. Half the sum of two numbers is 412, and half their 
difference is 40. What are the numbers ? 

856. A certain school is attended by 112 boys and 147 
girls. What is the smallest possible number of classes which 
can be formed, each class to contain the same number of 
scholars, and to consist entirely of boys or entirely of girls? 
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856. What is the smallest number of dollars that can be 
divided into piles, either of $5 each, or of $4 each, or of 
|2each? 

857. A man paid $1450 for a farm, $325 for drainage, 
$80 for fencing, and $420 for labor. The gross proceeds 
for one year amounted to $2975. With the profits he buys 
sheep at $5 each, and cows at $23 each, of each the same 
number. How many animals of each kind does he buy ? 

858. On July 1, 1871, the debt of the United States, 
less cash in the' treasury , was $2,292,030,835. By July 1, 
1885, it had been reduced to $1,386,555,523. What was 
the average reduction per annum for the whole of this 
period ? 

859. The foreign immigration into the United States 
during the 10 years ending June 30, from 1876 to 1885 
inclusive, was as follows : 



1876, 


169,986. 


1881, 


669,431. 


1877, 


141,857. 


1882, 


788,992. 


1878, 


138,469. 


1883, 


608,322. 


1879, 


177,826. 


1884, 


518,592. 


1880, 


457,257. 


1885, 


395,346. 



What was the total number, and what was the average for 
each year ? 

860. The revenue and expenditure of the United States 
in dollars, as estimated by the secretary of the treasury 
and in actual amount, for the fiscal year ending June 30, 
1885, were as follows : 

Estimated. Actual Arrunml. 

Revenue, 330,000,000. 323,690,706. 

Expenditure, 243,000,000. 260,226,935. 

How far was the secretary out of the way in each estimate? 
What was the surplus for the year ? 
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861. A house-builder bought a house for $2637, and 
spent $247 in repairing it; he then sold it for $3000. 
What did he gain ? 

862. Harry is reading a book of 524 pages ; he is now 
at page 228. How many pages has he still to read ? If 
to-morrow he reads 78 pages, and the next day as many 
more, at what page will he then be ? How many pages 
will then remain to be read ? 

863. One spring supplies 119 barrels of water in 7 
hours; another, 390 barrels in 15 hours; and a third, 324 in 
18 hours. In how many hours will the three springs 
together fill a cistern holding 1647 barrels ? 

864. A clerk agreed to work for a yearly salary of 
$1460. How much was that a day? He was discharged 
at the end of 5 months. How much is still due him, if he 
has already received $85 ? 

866. A publisher sold 1500 copies of a book for $1020, 
and thereby made a profit of $ 150. Find the cost, the 
selling price, and the profit per hundred copies. 

866. A button-hole maker earned in one month of 26 
working days $52. She did 800 button-holes a day, and 
is paid at the rate of 25 cents per hundred. How many 
button-holes did she do during the month ? 

867. Mr. Fernald never gete home to supper till after 6 
o'clock. His wife once kept an account fot* 30 days, and 
found that he was 15 minutes late 7 times, 18 minutes late 
5 times, 20 minutes late 8 times, 25 minutes late 5 times, 
and half an hour late 5 times. What is Mr. Fernald's 
average time of getting home to supper ? 



CHAPTER n. 

i 

DECIMAL. FRACTIONa 

1. Decompose the following numbers into their different 
orders of units : 

0.6. 12.308. 9.123456. 

0.14. 17.150. 36.008090. 

0.543. 43.7209. 567.0086. 

0.4305. 67.8070. 157.00007. 

0.0567. . 1.21037. 589.40027. 

0.0031. 0.01567. 0.5679357. 

0.0507. 0.00896. 0.5612389. 

0.4925. 0.04236. 0.0000768. 

2.35. 0.00009. 0.0817897. 

4.654. 0.00900. 0.0100059. 

2. Read the numbers in the preceding exercise, pro- 
nouncing first the integral part, and then the decimal part. 

3. Write the following numbers : three hundredths ; 
four hundred two thousandths; three thousand two hundred 
twenty-five ten -thousandths ; twenty-seven thousand two 
hundred twenty-six hundred-thousandths ; ninety-seven 
and two hundred eighteen thousandths ; fifteen hundred- 
millionths ; one million and seventeen ten-millionths ; one 
million seventeen ten-millionths ; eighty-three thousand 
and twenty-seven thousandths ; eight thousand four ten* 
thousandths. 
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4. What place after the decimal point is the place of 
thousandths ? hundred-thousandths ? hundredths ? mil- 
Honths? ten-millionths ? ten-thousandths? 

5. In a decimal number, what is the name of the order 
of units written in the first decimal place ? in the third ? 
the fifth? the seventh? the fourth? the second? the 
sixth ? 

6* Multiply by 10, 100, 1000 the numbers: 3.06; 
4.538; 8.5. 

7. Divide by 10, 100, 1000 the numbers: 32.8; 318.4; 
4.825. 

8. Reduce 40,000 cents to dollars. Reduce 75 dollars 
to cents. 



Add: 








9. 


10. 


11. 


12. 


17.24 


52.38 


80.709 


27.6090 


42.73 


867.4 


0.80063 


0.0046 


12.06 


0.172 


96.40 


3.4603 


96.32 


6.0053 


0.210 


0.084 


9.60 


9005.079 


46.90050 


56.90 



13. 5678.0036 + 12.897 + 0.11593 + 0.612 + 1.651. 

14. 0.60105 + 0.00015 + 412.685 + 0.115 + 1.61 + O.ia 
16. 2.012 + 0.191 + 0.768960 + 71.02. 

16. 707.60149 + 0.0000619 + 810.5 + 0.320 + 0.0409. 

17. 4.37805 + 0.04459 + 600.2. 

18. 806.78943 + 0.897601 + 1.2 + 8.97641+0.006+8.654. 

19. 7089.7642 + 8.9645 + 9.8764 + 102.67 + 789 + 1.870. 

20. 0.501276+286.78+8.791+0.64218+54.897+0.8964. 

21. 0.305412+210.0015+2000.56+0.00001+4. 

22. Eighteen and seventeen hundredths ; seven hundred 
seventy-seven ten-thousandths; seven and four hundred 
thirty-two thousandths. 
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Add: 

23. One and eighteen ten-thousandtlis ; two and four ban* 
dred ten-thousandths; eighty-five ten-thousandths; three 
hundred sixteen thousandths ; ninety-five hundredths ; one 
thousand eight ten-thousandths ; seveifteen hundred-thou- 
sandths; four and four thousand eighty-nine hundred- 
thousandths. 

24. Fourteen ; fourteen tenths ; fourteen hundredths ; 
fourteen thousandths ; fourteen ten-thousandths ; fourteen 
hundred-thousandths; fourteen millionths; fourteen ten- 
millionths ; fourteen hundred-millionths. 

25. 12 eagles ; 44 dollars ; 168 dimes ; 6927 cents. 

26. 87 thousand-dollar bills ; 1260 hundred-dollar bills; 
878 gold eagles ; 5500 dollars ; 42317 dimes ; 98 cents. 

27. A shoemaker presented the following bill for his 
services. Correct the mistake in the addition. 

1884. 

May 15. 1 pair of custom boots, f 14.50 

June 17. 1 pair of congress boots, 4.75 

July 19. 1 pair of children's shoes, 2.25 

Aug. 7. Repairing, 1.87 

Oct. 9. 1 pair of fancy slippers, 3.40 

Dec. 4. 1 pair of ladies' boots, 6.75 

Total, $34.52 

' 28. The separate items of an account on four pages of a 
ledger were as follows. What is the whole amount ? 

$2.45 $2.40 $4.72 $19.27 

13.60 5.17 15.25 6.42 

9.70 91.60 37.40 12.38 

8.85 217.70 25.60 8.07 

10.80 7.48 200.45 2.69 
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29. A newsboy's sales on Monday amounted to $1.68; 
on Tuesday, to $2.04 ; on Wednesday, to $2.46 ; on Thurs- 
day, to $1.88 ; on Friday, to $0.95 ; and on Saturday, to 
$3.24. What was the amount for the week ? 

30. I bought a field for $877.50, and paid $88.27 for 
fencing and draining. At what price must I sell the land 
in order to make $125.50 ? 

31. By selling a cow for $32.50 I lost $4.67. For how 
much should I have sold her to gain $8.50? 

32. The main line of a railroad is 114.38 miles in length. 
Th^ere are four branches whose lengths in miles are respec- 
tively, 9.17, 22.05, 11.44, and 12.15. What is the entire 
length of the road ? 

33. A lady bought at a dry-goods store 4 dozen buttons, 
for $1.20 ; 1 comb, for $0.87} ; 1 bottle of rose wat^r, for 
$0.70; 6 towels, for $1.98 ; 1 belt, for $1.12J ; 1 sack, for 
$16.25; 1 purse, for $2.75; and 1 penknife, for $0.45. 
What was the amount of her bill ? 

Find the difference between : 

34. 174.29 and 49.62. 41. 3.125 and 1.9375. 

36. 14.5389 and 5.870. 42. 8.425 and 5.3875. 

36. 15.136 and 0.89764. 43. 1.25 and 0.175. 

37. 0.5475 and 0.4212. 44. 2.834 and 2.786. 

38. 0.875 and 0.525. 46. 3.245 and 1.2375. 

39. 0.275 and 0.198. 46. 1.1 and 0.0009. 

40. 5.25 , and 3.875. 47. 10 and 0.000010. 

48. From thirteen hundred one and one hundredth take 
eleven hundred eighty-nine and twenty-five thousandths. 

49. From the sum of three hundred nineteen dollars 
twenty-five cents and fourteen dollars one cent take two 
hundred eighteen dollars seven cents. 
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60. From the sum of 3.0045, 19.028, and 32.4009, take 
the difference between 63.4 and 9.004. 

61. Find the difference between two and four hundred 
fifty-seven thousandths minus one and sixty-eight hun- 
dredths, and fourteen and five tenths minus seven and 
eighty-eight thousandths. 

62. How much greater is the sum of seven thousand 
four hundred sixty-seven and one thousandth than the dif- 
ference between five and nine hundred-thousandths? 

63. Subtract 387 cents from $387. 

64. Subtract 24,000 cents from $8400. 

Find the following differences : 

66. 63.0718-51.89712. 61. 64.89767-50.81789. 

66. 1.05689-0.6873045. 62. 90.3217-72.02134. 

67. 54.91204-46.00036. 63. 90.6438-89.76432. 

68. 15.10246-0.54056. 64. 2.959656-1.5645. 

69. 0.2001234-0.01069. 65. 15.896-12.0716897. 
60. 0.040621-0.0218. 66. 9.03-0.90003. 

67. A lady bought a sewing-machine for $37.50. She 
gave in exchange her old machine, valued at $9.75, and 
the balance in money. How much money did she pay ? 

68. The Boston and Maine Railroad Company, in 1883, 
operated 203.84 miles of road, of which 58.76, was double 
track. How much was single track ? 

69. The distance from New York to Chicago by the New 
York Central and Lake Shore route is 982.24 miles. The 
distance from New York to Buffalo is 441.75 miles. What 
is the distance from Buffalo to Chicago ? 



DECIMAL FRACTIONS. 43 

70. John bought a cap for $1.63, a pair of boots for 
$3.75, and a pair of skates for $2.10. He gave the sales* 
man a ten-dollar bill. How much money should be given 
back? 

71. At night the mercury of the thermometer stood at 
44.7 degrees ; in the morning it stood .at 28.8 degrees. 
How many degrees did it fall during the night ? 

72. Before a storm the mercury in a barometer fell from 
30.292 inches to 29.347 inches. How many inches did it fall? 

73. New Year's Day my father gave me $3.50; my 
mother, $2.25; and my two aunts, $0.80 each; and I 
bought a present for my sister, costing $4.25. How much 
money have I left ? 

74. One pound of dry oak-wood when burnt yields 0.022 
pounds of ashes. What part of the pound disappears in the 
air? 

76. An ice-house contained 1000 tons of ice. The owner 
sold at different times, 242.765 tons, 87.125 tons, and 
166.375 tons. He then found that he had 480.042 tons 
left. How much had been lost by melting ? 

76. The revenues of the United States for the fiscal year 
ending June 30, 1883, were: customs, $214,706,496.93; 
internal revenue, $ 144,720,368.98 ; other sources, $38,860,- 
716.04. The expenditures for the same period were 
$265,408,137.54. What was the surplus for that year? 

77. The heights of the barometer observed on four 
successive mornings were as follows : 29.74 inches, 29.62 
inches, 29.4 inches, and 29.55 inches. What was the 
average height for this period ? 

78. How much must be added to nine thousandths in 
order to obtain the whole number nine? How much in 
order to obtain nine thousand ? 
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Find the products of 2 






79. 


5.27 X 4.83. 


88. 


4.36 X 219000. 


80. 


4.36 X 2.19. 


89. 


7.43 X 0.067. 


81. 


1.89 X 0.76. 


90. 


2.06 X 21.716. 


82. 


2.38 X 3.47. 


91. 


4.36 X 0.0219. 


83. 


5.62 X 0.213. 


92. 


5.62 X 0.0213. 


84. 


2.78 X 0.547. 


93. 


2.78 X 0.0218. 


85. 


5.27 X 0.00483. 


94. 


7.19 X 1.012. 


86. 


18.9 X 0.000076. 


96. 


6.78 X 11.007. 


87. 


52.7 X 48300. 


96. 


5.69 X 30.800. 



97. Three hundred twenty-seven ten-thousandths by 
four hundred eight thousandths. 

98. Four inillionths by nine ten-thousandths. 

99. Three hundred seventeen millionths by one hundred 
seventy-nine ten-thousandths. 

100. Thirty-four thousand ^ve hundred sixty-four mil- 
lionths by fifteen hundred-thousandths. 

101. Four hundred ninety-five millionths by eight hun- 
dred four ten-thousandths. 

102. Nine hundred twenty-five dollars sixteen cents and 
eight mills by three and seventeen thousandths. 

103. Twelve hundred seventy-five dollars by twelve 
hundred seventy-five ten-thousandths. 

104. 7896.01 X 6.8970. 110. 0.7639x763900. 
106. 0.44068x0.0024. 111. 0.0009 X 0.0983. 

106. 0.18961x1.15. 112. 380.460 X 23.40. 

107. 42.6008 X 0.204. 113. 84.459 X 0.54. 

108. 0.78964x1.2565. 114. 78.924 X 3.6100. 

109. 5.78934x0.0763. 116. 7642.8 X 6.564. 
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Find the quotients of: 

116. 1.7503-1-7.61. 126. 0.736 -^- 200. 

117. 39.538 -^- 0.53. 126. 9.216 -i- 0.0256. 

118. 392.37-^31.9. 127. 0.817 -s- 0.9147. 

119. 5.2441^22.9. 128. 78.1 -*- 1.071. 

120. 228.75-^30.5. 129. 918 -*- 914.71. 

121. 89645^1.05. 130. 213 -*- 91.614. 

122. 3.162 -8-79.05. 131. 17.5 -^ 1.15. 

123. 27.09 -*- 0.047. 132. 24.8 ^400. 

124. 5.765 -^2.5. 133. 300 -f- 0.015. 

134. Multiply sixty-two hundredths by sixty-two hun- 
dredths, and divide the product by four ten-thousandths. 

135. Divide five hundred seventy-nine by seventy-five 
thousandths, and from the quotient subtract eighteen hun- 
dred-thousandths. 

136. Multiply 3.15 by 0.315, and divide the product 
by 2.5. 

137. Divide five thousand six hundred by twenty-eight 
hundredths, and to the quotient add fifteen and nine 
hundredths. 

138. Divide fifty dollars seventy-five cents by forty-six, 
and add five cents to the quotient. 

139. 110.925 H- 1.53. 146. 20973.6-^0.8739. 

140. 1109.25-^0.0153. 146. 9110.64^2900. 

141. 0.39237 -f- 3190. 147. 0.03486 -?- 4.98. 

142. 0.39538-^5300. 148. 175.030-1-76100. 

143. 0.52441-^-22900. 149. 0.62825-^1.75. 

144. 0.78895-8-15.5. 160. 7.00727 -*- 0.029. 
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Miscellaneous. 

161. Add five and 394 thousandths; 85 ten-thou- 
sandths; seventy-five and 19 hundredths; 10C»9 ten- 
thousandths; ^Ye hundred eighty-nine and 300 ten- 
thousandths; 108 ten-thousandths. 

162. Subtract 325 thousandths from 325. 

163. The subtrahend is four hundred eight ten-thou- 
sandths, the minuend is ninety-five hundredths. Required 
the remainder. 

1641 Simon Day bought six horses : for the first he paid 
1107.09; for the second, $87; for the third, $98.02; for 
the fourth, $53.76; for the fifth, $83.25; and for the 
sixth, $115.95. Required the cost of all. 

166. Two men starting from the same place travelled in 
opposite directions, one going 595.25 miles ; the other, 
789.01 miles. How far apart were they, and how much, 
farther did one travel than the other ? 

166. From five trees 76 bushels of apples were gathered ; 
one bore 12.07 bushels ; another, 15.25 ; another, 17.01 ; 
another, 16. What was the yield of the fifth ? 

167. John Greene had $1000 deposited in a bank ; he 
paid for rent, $150 ; to the butcher, $125.13 ; to the gro- 
cer, $148.10; to his tailor, $30; for taxes, $37.80; and 
gave $60.75 for charities. What sum remained to his 
credit in the bank ? 

168. A man earned in a week, $6.07; in another, 
$7.03; in another, $11.25. He paid from this for board, 
$7.08; for boots, $3.25; for car-fare, $0.75; and for 
collar3, $1.25. How much remained ? 
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159. A man made 15.09 rods of fence in one day, 
17.2 the next, 12 the next, and 16.4 the next; a hum* 
cane carried away 13.9 rods and displaced 12.12 rods. 
How many rods of perfect fence remained ? 

160. A meat bill for the several days of the week was' 
$4.26, $3, $4.18, $3.06, $2.17, $5.03. On Wednesday 
$5.18, on Friday $3.01, were paid. What was the balance 
due after Saturday's purchases ? 

161. A merchant, from a bin of coal containing 70 tons, 
flrold at different times 15.05, 18.9, 25.01 tons. After these 
sales he put in 13.08 and 0.25 tons. How many tons were 
there then in the bin? 

162. Abraham Arnold began farming with $1784. He 
bought a horse for $87.25, farm implements for $385, fur- 
niture for $490.75, repaired his house at an expense of 
$275.01, bought stock for his farm to the amount of 
$409.17; he then received a legacy of $1350.40. How 
much money had he left after all his bills were paid? 

163. A drover bought four horses. For the first he 
paid $97.25; for the second, $25 more than for the first; 
for the third, the sum of the cost of the first and second ; 
for the fourth, $240,825. He sold them all so as to gain 
the difference between the cost of the first and last. What 
was his gain, and what did he receive for the whole ? 

164. Hiram James owes to one man $1000 ; to another, 
$75.02; to another, $198.75; and to a fourth, $325.50. 
How much money will he need to pay these debts and have 
$2189.84 to begin business? 

165. The difference between two cargoes of coal is 
3754.0009 tons, and the smaller cai^o has 2789.01 tons. 
Bequired the number of tons in the larger cargo. 
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166. What is the cost of 8.5 yards of cloth at $0.75 per 
yard? 

167. How many yards of cloth at $0,125 per yard can 
be bought for 145.625? 

168. Eleven and seventy-five hundredths tons of coal 
cost eighty-two dollars and twenty-five cent*. What will 
be the cost of twenty-one and four-tenths tons? 

169. A five-dollar bill was given to pay for 16.4 pounds 
of sugar at $0,125 per pound. What change should be 
given back? 

170. A case of five dozen collars cost $8.70. For what 
must they be sold apiece to bring $10.20, and what will 
be the gain on the whole? 

171. A grain merchant spent $303.75 for equal quanti* 
ties of rye at 60 cents, and corn at 75 cents per busheL 
How many bushels of each grain did he buy ? 

172. A man bought 80 yards of cotton cloth for $18.40, 
and had made from it 2 dozen shirt*. Find the price of 
the cloth per yard, and the cost of a shirt, if the expense of 
making the 2 dozen shirts is $6.80. 

173. A person has spent $1300 during the first 7 
months of a common year ; how much must he diminish 
his daily expense in order that his total expense for the 
year may not exceed $2000? 

174. A person wishes to have made 5 dozen shirts from 
material which costs 25 cents a yard. It takes 2.5 yards 
for a shirt, and he hires a woman to make them, paying 
her $ 2 a week. She makes 2 shirts every 3 days. Find 
the total expense, and the cost of one shirt. 
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176, On the first of March a man bought 148 yards of 
cloth at 55 cents a yard. Fifteen days later the same 
cloth fell 4 cents a yard, and he purchased then 200 yards. 
He wishes to sell the whole so as to gain $ 11 ; what must 
be the selling price per yard ? 

176. Paul planted 17 dozen peach-stones which he 
bought at the rate of 3 cents a hundred. He raised 119 
peaxsh-trees, which he grafted, and sold at 6 cents apiece. 
He grafted upon quince-stalks 150 pear-scions, which he 
sold all together for $ 11.27. Find the cost of the peach- 
stones, the price of a single pear-tree, and the amount of 
his two sales. 

177. Barrel-hoops are made from young trees. If from 
a cord of these trees 720 hoops can be made, how many 
cords will be required for 60 barrels, 30 hoops to a barrel, 
and what is the value of a cord of wood fit for hoops, 
reckoning the hoops at $ 15 a thousand ? 

178. A sheep-raiser shears his sheep at an expense of 3 
cents a head. The sheep average 8 pounds of wool, which 
he sells for 22 cents a pound, and finds that his net profit 
after paying for the shearing is $2595. How many sheep 
had he ? 

179. A field of wheat of 8.5 acres produces 300 sheaves 
per acre, and two sheaves of wheat furnish a bundle of 
straw weighing 10 pounds. What is the value of the 
whole straw, at the rate of $ 12 per ton ? (A ton is 2000 
pounds.) 

180. A horse requires 10 pounds of hay a day besides 
his grain. A man who owns 3 horses has harvested 5 
acres of grass, obtaining 5000 pounds of hay an acre. 
For how much can he sell his crop, if he reserves enough 
to last his horses a year, and sells the rest at $ 15 a ton ? 
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181. A farmer carries to market 64 sacks of wheat 
which weigh 120 pounds each. He sells these at the rate 
of $2.50 for ICX) pounds. With the money he purchases a 
horse, and has $45.50 left. What does he pay for the 
horse ? 

182. Powder contains in every 100 parts by weight 75 
parts of saltpetre 12.5 of sulphur, and 12.5 of charcoal. 
How much of each of these substances is required to make 
a ton of powder ? (2000 pounds.) 

183. Find the time which a locomotive with the velo- 
city of 27 miles an hour would take to make the distance 
passed over in 13.25 hours by another locomotive, having 
the velocity of 43.5 miles an hour. 

184. A stick 4.5 feet long standing upright casts a 
shadow 10 feet long. What is the height of a column 
which at the same time casts a shadow 75 feet long ? 

186. Seventy-five hundredths of a piece of cloth was 
sold for $86.40 at the rate of $1.60 a yard. Find the 
length and value of the whole piece. 

186. A man wishes to exchange 6 barrels of vinegar, 
each containing 29 gallons, at 36 cent^ a gallon, for wine 
valued at $3.00 a gallon. How many gallons of wine 
should he receive ? 

187. A person bought 2.5 pounds of candles at 28 
cents a pound, 1.5 pounds of coffee at 86 cents a pound, 
3.75 pounds of brown sugar at 8 cents a pound, 1.25 
pounds of tea at 80 cents a pound. He gave a five-dollar 
bill in payment. How much change should he receive ? 

188. A merchant buys eggs for $28.50 at the rate of 
$1.90 a hundred. How many dozen, and at what price a 
doaen, does he sell them to gain $2.75 upon his purchase? 
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189. A workman who makes $3.25 a day saves $300.00 
a year. He rests Sundays and eight other days. How 
much does he spend a day ? 

190. It is estimated that one pound of butter can be 
made from 10.5 quarts of milk^ and that a good cow will 
furnish annually 300 pounds of butter. How many quarts 
of milk will the cow give in a year, and what will be the 
income, supposing that the butter is sold at the rate of 28 
cents a pound ? and which is more profitable, to make but- 
ter or to sell milk at 2.5 cents a quart ? 

191. A bushel of wheat weighs 60 pounds. It is found 
that 3.5 bushels of wheat furnish 141 pounds of flour, and 
141 pounds of flour furnish 183.2 pounds of bread. How 
much flour and how much bread will a hundred pounds of 
wheat make ? 

192. A man receives a salary of $1500 a year. He 
estimates his expenses as follows: rent, $28 per month; 
groceries, $9 per month ; provisions, $17 per month. He 
places the cost of fuel and light at $95 for the year; that 
of clothing, at $200; and all other items, at $300. If his 
estimates are correct, how much money will he have left at 
the end of the year? 

193. A owes B $360. To pay the debt he leases B a 
house at a rent of $24 a month. How many months can 
B occupy the house before the debt is cancelled ? 

194. A company of 16 men and 15 women dine to* 
getber. The cost per each person was $4, but the men 
pay the whole bill. How much does each man have to 
pay? 

195. A board is 15 inches wide at one end and 9 
inches at the other. What is its average width ?. 



0.018 


0.020 


0.027 


0.113 


0.093 


0.085 


0.690 


0.603 


0.539 


0.120 


0.100 


0.095 


0.190 


0.145 


0.169 


0.110 


0.098 


0.118 


0.393 


0.253 


0.302 
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196. Below are the prices per pound of certain com- 
modities in Massachusetts for the years mentioned, as 
given in the Report of the Massachusetts Bureau of Statis- 
tics of Labor for 1884. Find to two decimal places the 
purchasing power of one dollar in pounds of each com« 
modity for each year named. 

Price per pound in the year. 
No. Article. 1860. 1872. 1878. 1883. 

1. Flour, superfine, $0,039 $0,055 $0,044 $0,041 

2. Corn meal, 0.023 

3. Rice, 0.075 

4. Tea, Oolong, 0.548 

5. Sugar, granulated, 0.103 

6. Beef, for roasting, 0.110 

7. Pork, salt, 0.110 

8. Butter, 0.218 

197. The log-book of a steamer recorded the following 
distances in miles made by the steamer for 5 successive 
days: 316, 344, 278, 214, 363. What was the average 
rate for the 5 days? 

198. The lowest price of bar iron in 1882 was $56 per 
ton. In 1852 the lowest price was $ 34 per ton. How 
much more money would 20,000 tons of bar iron cost in 
1882 than in 1852 ? 

199. A fruit-seller sold 24 dozen oranges at 25 cents 
per dozen, 36 dozen at the rate of 2 dozen for 25 cents, 
and 15 dozen at 40 cents per dozen. What did he receive 
for them all, and what was the average price per dozen ? 

200. A father, dying, left $15,200 to each of his chil- 
dren. One of them dies, and his part was then divided 
among the survivors, thereby increasing their portions to 
the amount of $19,000. How many children did the man 
have, and how much money did he leave ? 
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The following illustrationB of the conditions of the labor- 
ing classes in Europe are taken from the first annual report 
of the Commissioner of Labor^ Washington, D.G. Find for 
each case the annual surplus or deficit. 



201. 



Italiah Stohe-Cutter. 



OttUay. 

Rent f 24.00 

Bread. 106.85 

Coffee 18.15 

Milk 33.85 

Macaroni 36.50 

Vegetables, etc. . • . 113,15 

Clothing, etc 71.20 

Fuel, etc 19.00 

Total 



Income, 

Earnings of father 
Earnings of son 
Earnings of girl 
Earnings of boy 

Total income . 
Total oatlay 

Surplas or deficit 



1250.00 
83.30 
40.00 
52.00 



I 



202. 



Italian Glass-Wobeeb. 



OuJay. 

Rent f 16.00 

Bread 62.05 

Milk and coffee . • • 47.45 

Fish 10.95 

Meats 9.36 

Groceries 142.45 

Clothing ...... 42.00 

Fuel and light .... 12.00 

Religion, etc 18.00 



Income, 

Earnings of father 
Earnings of sons • 
Earnings of mother 
Earnings of girl . 

Total income . • 
Total outlay • . 
Surplus or deficit • 



. 1145.25 
. 146.00 
• 90.00 
. 25.00 



203. 



Outlay. 




Board (with* room) , 


.1149.24 


Clothing 


. 29.05 


Beer and billi ards • 


. 43.80 


Incidentals <« « • • 


. 30,60 



Shoemaeeb, Leeds, Englakd. 

Income, 

Total earnings • • 
Total outlay . • 

Surplus or deficit • 



.1330.72 
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204. 



GOLLIEB, LlEGS, BELGIUM. 



Ouilay, 

Rent 124.00 

Bread 87.60 

Meats 18.25 

Gofifee, milk, etc. . • • 43.80 

Beer and spirits , . • 43.80 

Qroceries 76.65 

Clothing 62.00 

Fuel and light .... 15.00 

Total 



Income, 

Earnings of father . . |156.00 
Earnings of mother . . 87.00 
Earnings of daughter . 58.00 
Earnings of two children 72.50 

Total income .... 

Total outlay .... _____^ 

Surplus or deficit • • • 



205. Mill SuPESurTENDEirT, Halifax, Englaiti), 



OvUay, 

Bent 162.40 

Bread 73.00 

Meat and fish .... 89.43 

Butter, etc 65.70 

Fruits 33.80 

Tea and coffee .... 27.37 

Milk 20.07 

Qroceries, etc 112.00 



Light . . . 
Fuel . . . 
Clothing . . 
Incidentals . 

Total outlay 
Total earnings 

Surplus or deficit 



17.20 
23.40 
76.00 
39.25 

719.72 



206. 



Caepet- Weaves, Halifax, England. 



Outlay, 

Rent 124.96 

Bread and flour . • . 49.27 

Meats 73.00 

Lard, butter, etc. ... 40.15 

Tea and coffe«f .... 18.20 

Milk 19.42 

Beer and ale .... 23.73 

Groceries 145.65 

Club dues 1.44 



Fuel and light 
Clothing • . 
Carpet . • 
Incidentals • 

Total outlay 

Earnings of father 
Earnings of mother 

Total income . • 

Sarpkis or deficit • 



116.50 

37.40 

1.55 

23.30 



375.00 
113.36 
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307. 



Female Weayeb, 3outh Gebmavt. 



Outlay. 

Board and lodging . . 1 67.05 

Clothing 16.20 

Beer 17.52 

Incidentals 8.90 



Total outlay 
Total earnings . 

Surplus or deficit 



124.68 



208. 



Cabfenteb, Cologite, Gebmant. 



OuOay. 

Bent 128.80 

Bread 61.10 

Coffee 13.52 

Milk and eggjs .... 21.84 

Meats 17.47 

Groceries 72.40 

Beer 36.75 

Fuel and light .... 15.60 



Clothing . . 
Incidentals . 

Total outlay 



Earnings of father 
Earnings of mother 

Total income . . 

Surplus or deficit . 



136.50 
20.08 



268.32 
31.20 



209. The gold coinage at the Philadelphia Mint in 1884 
was as follows: 71 double-eagles, 76,905 eagles, 191,048 
half-eagles, 1106 three-dollar pieces, 1993 quarter-eagles, 
and 6206 dollars. What is the total value of this coinage ? 

210. Find the total value of the silver coins made at 
the Philadelphia Mint in 1884 the number of pieces being 
as follows: 14,070,875 dollars, 5275 half-dollars, 8875 
quarter-dollars, 3,366,380 dimes. 

211. From the report of the Massachusetts Bureau of 
Statistics of Labor for 1883 it appears that the average 
annual income of the working-girls of Boston is $269.07, 
and the average annual necessary expenses, $261.77. At 
this rate, how long would it take a girl to save $ 100, sup- 
posing that she spends only $4 a year for books, amuse- 
ments, and other items ? 

212. How mai^y bushels of potatoes, at $0.65 each, are 
required to pay for a piano costing $260? 
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213. The account between farmer A and grocer B for 
one year was as follows : 



A setts B. 




B sdls A, 




60 buBhels potatoes, 


at 10.85 


4 barrels flour. 


at 16.25 


460 quarts milk, 


" 0.05 


16 gallons molasses. 


" 0.67 


314 dozen eggs. 


" 0.18 


200 pounds gran, augar, 


" 0.07 


250 poands batter 


" 0.27 


80 " brown " 


" 0.05 


12 barrels apples, 


" 1.25 


45 " coffee, 


" 0.32 


2 bushels pears. 


" 1.50 


14 " tea. 


" 0.65 



When they settle the account, which has to pay money 
to the other, and how much ? 

214. A man has in his pocket-boot on Monday morn- 
ing $96.42. During the six days of the week he spends 
the following amounts: $5.27, $2.48, $18.05, $0.94, 
$11.73, $31.16. On counting his money at the end of 
the week, he finds that he has only $16.50 left. How 
much has be.en lost or stolen ? 

215. A gentleman bought an estate for the round sura 
of $10,000. If the buildings on the estate are worth 
$ 2400, and the estate contains 190 acres, what did he pay 
per acre for the land ? 

216. A lady bought 16 yards of cloth at 70 cents per 
yard. She paid $5 cash, and the rest in butter at 20 cents 
per pound. How many pounds of butter did she pay ? 

217. A has $672; B, $1260; C, $1512. They buy 
horses at the same price, paying for each horse the highest 
price that will allow each man to invest all his money. 
How many horses did each man buy ? 

218. When potatoes are worth $0.77 per bushel, and 
corn $1.10, how many bushels of corn should a farmer 
receive in exchange for 50 bushels of potatoes ? 
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Add the following : 

219. 220. 221. 222. 

1901.45 $787.61 |41,321.04 |458,010.13 

2,890.35 5,055.12 275,963.24 1,603,420.76 

1,840.30 5,086.12 214,708.67 1,419,033.76 

2.768.22 11,999.86 577,546.37 4.293,514.77 
3,368.67 13,591.38' 620,661.34 4,427,162.22 

2.331.03 8,904.12 276,457.29 3,110,104.48 
2,266.00 9,924.00 445,831.54 3,997,466.22 

808.26 3,329.37 282,046.62 1,200,458.14 

1,795.10 5,077.36 173,514.03 1,473,918.65 

1,927.86 10,393.16 622.552.30 2,672,149.69 

3,229.80 6,873.13 205,504.53 2,469,757.38 

150.99 7.83 6.436.83 118,819.19 

1,983.80 5,240.53 205.923.97 1,562,165.38 

3,758.46 10,470.24 474,325.40 3,188,873.24 

7.649.04 7,081.51 440,820.75 1,848,745.68 

4.738.23 14,842.50 836,247.62 4,426,440.60 
3,736.65 8,047.49 339,656.31 2,314,563.02 
1,106.77 8,824.88 471,416.39 2,014,899.00 
2,004.54 7,389.47 522,548.00 1,846,713.28 
2,757.10 8,079.61 270,949.80 2.997.528.75 
2,328.52 119.69 7,871.97 3,060,991.86 
3,012.58 122.58 834.809.76 1,370.265.87 
6,082.40 144.77 482,301.33 518.143.59 
4,509.44 118,18 671.921.65 137,948.73 
6,784.60 98.52 457,991.20 2,187,505.90 
3.942.00 107.01 418.79 1,132,088.55 



CHAPTER Iir. 

COMMON FRACTIONa 

Find by cancellation the (][Uotient6 of: 

J 68 X 5 X 4 jj 14 X 16 X 5 

10x8 ' ' 20x2x'7' 

« 102x9x8 -« 18x3x6 

3 X 6 X 12 9 X 60 

g 18 X 3 X 36 ^g 42 X 4 X 3 X 1 

6x8x9 * 6x5x8 

- 1380 X 20 X 15 ^ 300 X 6 X 32 

* 8x5x30 ' '4x12x16 

g 212 X 85 X 22 jg 90 X 24 X 9 

' 5 X 11 X 17 X 4 * 8 X 18 X 3 ' 

^ 1165 X 7 X 12 X 4 ,^ 12x720x64 

14 X 6 X 20 16 X 48 X 4 

« 7 2 X 9 X 1799 -^ 14 x 2 x 3 x 20 

• 6x27x514* • 8x9x5 

g 212 X 133 X 28 6 X 24 X 56 

38 X 14 X 14 ' • 4 X 7 X 16 

^ 270 X 48 X 1 6 ^^ 135x3x41 



64 X 45 X 36 5 X 45 X 246 

j^ 4350 X 48 X 9 32 X 32 X 203 X 63 

12 X 4 X 54 ' * 406 X 34 X 8 



COKKON F&ACTIONS. 
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Reduce to whole or mixed numbers : 



21. ^. 

22. ii^. 

23. J^. 

24. ^. 



26. 



MA 



26. J^. 

27. -Hf 

28. ^^. 

29. A^. 

30. ^f^. 



31. Aft* 



32. -4^ 

33. 1|^ 

34. 1^ 
36. *ff^ 



86. Iffl^ 

37. 4,VV^. 

88. JjV^. 

39. ^. 

40. i^. 



Reduce to improper fractions : 

46. 15if. 61. 924^. 



41. 13|. 

42. 28^. 
48. lOf. 

44. mi. 

46. 8H. 

Reduce : 



47. 90H. 

48. ^9^. 

49. 23H. 
60. 329|f. 



62. 89||. 

63. StVj. 

64. 23iH' 
66. 79fi. 



66. 13}tt. 

67. 8Hf. 

68. 83|i. 

69. 1563^,. 
60. 15H*. 



61. 8, 12, 13, 19, 20 to fractions with denominator 12. 

62. 5,11, 14, 17, 24 to fractions with denominator 15. 

63. 6, 8, 14, 13, 25 to fractions with denominator 16. 
84* it f » f I i, i to fractions with denominator 24. 

66. f , ^, -^j ^, \ to fractions with denominator 60. 
86. -f, f , •^, 4> iV ^ fractions with denominator 36. 

67. |, 5f . 3f , 4^, 6^ to fractions with denominator 18. 

68. 3 J, 4f , 3^^, 4^^, 6^ to fractions with denominator 30. 

69. 4f , 3f , 4f , S^^, 7^ to fractions with denominator 40. 

70. 9 to fractions with denominators 4, 8, 7. 

71. 33 to fractions with denominators 3, 5, 8. 

72. 29 to fractions with denominators 11, 13, 20. 

73. 37 to firactions with denominators 12, 14, 15. 
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ARITHMETICAL EXERCISES. 



Reduce to lowest terms by the method of factoring : 



74. 


il 


82. 


m 


76a 


M. 


83. 


TSQ 


76. 


^' 


84. 


^ 


77. 


«. 


85. 


T% 


78. 


i^V 


86. 


m 


79. 


m 


87. 


m 


80. 


288 


88. 


m 


81. 


m- 


89. 


m 



90. m 



93. 
94. 



m 



95. m 

m 



96. 

97. 



m 



98. 

99. 
100. 
101. 
102. 
103. 
104. 
105. 



Mi. 



Reduce to lowest terms by the method of the G.C.M. : 



106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 



mi 



140 



2 



^ 



mi 



\m 



14. -ms 
18. -ah 
i«- mi 
". mi 



18. mi 
19- mi 

20. mi 

21. mi 



122. 
123. 
124. 
126. 
126. 
127. 
128. 
129. 



friri 

mi 
im 



mi 
im 



^ 



r 



im 



130. 


irTST' 


131. 


am- 


132. 


HW- 


133 


9n7i 


MVifm 


4 6 S 1 • 


134 


8927 


X«7^. 


50490* 


135. 


imi- 


13fi 


6001 


X%f\J» 


18887' 


137. 


am- 



Reduce to simple fractions : 

138. I off off 146. 

139. I of I of ^. 147. 

140. |of^ofT*^y. 148. 

141. f offofH- 1*9. 

142. -Joff ofSf 150. 

143. iof\ioiloi^. 151. 

144. ■|of2Joff of 5f 152. 

145. -^ of I of 4^^ of 3|. 153. 



fof^SyofHofSioflf, 
l^of^^ofHof^. 
f of5iof^ofi^of5. 
a of 16| of ^ of 70^. 
iof^^ofAofSiofSi. 
iof^of^ofQ. 
■3^ of 19 of 4f of ff. 
•^ofTofTTVoff^. 



COHUON FRACTIONS. 
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- Find the product of : 




164. f Xf 


162. |X5|. 


170. 9fx8^. 


165. f X^. 


163. |x7f. 


171. i^xm- 


166. |Xt^. 


164. fxl6|. 


172. .19ixl6Hf. 


157. fX|^. 


165. 1X18^. 


173. 23ix8if. 


168. HX|f. 


166. l^XH- 


174. 17|X|if. 


159. f XH- 


167. 2^Xf 


176. «MxiH. 


1«0-' T*^XM- 


. 168. |X6^. 


176. 4,^X17^. 


i«i- ifxif- 


169. ^ X 7f 


177. 9^X73;*^.. 


178. iX 


2| X |. 183. 


|xMx8i. 


179. JX 


^Xi, 184. 


6f X3^x6}. 


180. 3|X 


: M X M- 1S5. 


txfxGf. 


181. 2\y 


: 1 X 3|. 186. 


Axfx4i. 


' 182. S^ 


X fr X 5J. 187. 


7ix|xH. 


Find the quotient of : 


• 


18a. i^f 


196- A-^A. 


204. 19fH-|J. 


189. 1-5- 1. 


197. H-^i%V. 


20{f. 17^-J-||. 


190.. ^^f. 


198. if-^if. 


2Q6. 4|-f-5i. 


191. -j^H. 


199. if^li. 


207. 5f^ll|. 


192. «^M. 


200. 5f-T-H. 


208. 2fJ-^7f 


193- «.^lf 


201. U-^^. 


209. B\i^9l 


194. H-li 


202. 31-8-1. 


210. 14|-^4|, 


196. i^^W 


203. 6i-«-||- 


211. 71-8-2^. 


,212. H- 


-foflOJ^. 217. 


iofi4^^. . 


' 213. m 


■^ J of 25 J. 218. 


iof2f-^f 


. 214. li-T 


-|ofl2|. 219. 


*ofl,2^^ttof|*. 


. 215. J|-i-f of3|. 220. 


*0fM-T^0fl 


. 210. 3J-i;||of 7J.. 221. 


ApftH^fofiA. 
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Change to equivalent fractions with least common 
denominator : 

22a. f I, i- ««8. i. «, H' tt- 

»«»• f }. f «2»' i i A. ii- 

82*. f t. f A- 2»0- f A. A. i. A 

228- i. i. f f 281- i I. A. A. !*»• 

226. I. I. «. «. 282. I, A. f ii. i. «• 

227. f A. «. «• 288. i, f. f , A, ^. ^. 

Arrange in order of magnitude : 

234. i. T^, f 288. ^, ^, {i. 242. f If. tt- 

28»- f H, f 239. f i, i|. 243. H- A- H- 

236. I ii. A- 240. #, f A- 244. |, {\, ^. 

287. A. *. A 24»- A. A. A- 246. f, |, A- 

Express in the simplest form the valoe of: 

246. t + i + i- 266. 14 + 1^ + ^ + ^. 

247. i + i + f 260. IJ + l + ll + f 
2*8. i + i + A- 261. ^ + A + ^ + ^. 
24»- A + * + f 262. 3J+li + 2t. 
260. ^ + f + A- 263. 5^ + 5f4-2f. 
251. f + i + H. 264. 7,V + 6|+10f. 

262. i+f+f 266. ^+^+^. 

258. f + | + ^. 266. l^ + 5^ + 2J|. 

264. ^ + ^ + ^ + ^. 267. 6i+7| + 8| + 9f. 

256. ^ + J + ^ + ||. 268, 3i + 7i + 8J + 9|. 

266- l + l + if + Ty,. 269. 7i + 8f + 5H + 7H. 

267. « + A + « + ^. 270. 5| + 6i + 7H + 9H- 

»W- -H + l + if + it. 271. 9l + 10f+ll| + 5tt. 
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Find the value of : 

272. 18 -f 288. H-A- 3^- 6*-8|. 

275. 10 -f 289. ff-A. 806. 7|-3^. 
274. 9-^. 290. |-f 806. Sf-f 

276. 11 -A. 291. H-lf. 807. Tf-^V- 

276. 8-2^. 292. f-||. 808. 23J|-19if 

277. 23 -H- 298. H^U^ 809. 164*- 14**. 

278. 18 -If. 294. |f-4f. 810. 18Jf-17^. 

279. 6 - ^. 296. 41 - if . 811. 29,^^ - 9^. 

280. 5 -41- 2^«- T^-A- *12. 204 -16f 

281. 19 -f|. 297. ^-tIt- ^13- 1^-13|. 

282. i-f 298. f-f 814. 5,^-241. 
288. ^-f 299. i-^. 815. 7^-6f. 
284. |-f 800. if -A- ^16- ^-lA- 
286. 44 -A- 301- tt- A- S17. 4|-lf 

286. A-f 802. 34-24. 818. 27^-6^. 

287. 14 -i^- 3®*- H-H- 319. 164 -9|. 

820. I of 1^-^ of 284. 

821. 3TV + 84-3A-2f + 64 + 64-164. 

822. f X 1^X6^ X9|X 24x68. 
828. 64xllf x16j^Xt?,X^X^. 

826. 27.^87} iSlVV. 
87^^984^24^ 128 

826. ^tl^x !i±Mfx 2i±it. 
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ARITHMETICAL '£XE&CtSES. 



Express as common fractions in their simplest form : 

827. 0.8. 33X. 0.032. 335. 0.0425. 

328. 0.125. 332. 0.004. 336. 0.46875. 

329. 0.3125. 333. 0.0625. 337. 0.00256. 

330. 0.15626. 334. 0.7168. 338. 0.000375. 



Express in the form of decimal fractions : 



339. T^. 


347. f 


366. 


A. 


863. tJtf- 


340. T*T. 


348. f 


366. 


lAr. 


364. tHt- 


341. T**TF- 


349. -^^ 


367. 


lis- 


866. ^. 


342. tViAt- 


360. if 


368. 


tJt- 


866. iff. 


343. tMif. 


361. T^ff. 


359. 


tVit- 


367. Hf 


344. TuVoO- 


352. ^, 


360. 


AV- 


.368. Iff. 


345. T^Hir- 


353. ^. 


361. 


ih- 


.869. .jIj. 


346. ^VuW 


364. -f^. 


362. 




870. IH- 


Express as 


decimal fractions : 




e 


371. |. 


376. ^. 


381. 


"2TT' 


886. ^^. 


372. f 


377. A. 


382. 


«• 


887. fi. 


373. ^. 


378. if 


383. 


A- 


388. t4t. 


374. ^. 


379. ^Irs 


384. 


^. 


389. .^. 


375. ^. 


380. ^ 


386. 


volt* 


390. ^. 


Keduce to 


common fractions : 




• "^ 


391. U16. 


. 396. 


a623i. 




401. 0.0054. 


392. 0.116. 


397. 


0.7045. 




402. 0.0916. 


393. 0.416. 


398. 


0.0045. 




403. 0.02439. 


394. 0.288. 


399. 


0.0054. 




404. 0.42857i. 


395. 0.083. 


400. 


0.022*7. 


V 


406. 0.67692S. 



common fractions. 65 

Miscellaneous Exercises. 

(Including subjects treated in the preceding chapters.) 

40«. What part of 25 is I? 

407. What is i of 17i ? J of 39| ? 

408. Which is the greater, fj or 1^ ? 

409. What is ^ of 94 ? 94 is ^ of what number? 

410. One-fourth, one-third, and three-sevenths of a num- 
Tjer added together make 60. What is the number ? 

411. In France 1225 wolves were killed in 1882, for 
which the government paid $29,000. What price was 
paid per head ? 

412. What fractions are equal to f, and have for nume- 
rators the numbers 6, 51, 33, 39, 48? 

413. What is ^ of 70? 70 is -j^ of what number ? 

414. If^^of a ship is worth $27,000, what is the whole 
ship worth ? 

415. If a girl knits -f of a stocking per day, how long 
will she take to knit 45 pairs of stockings ? 

416. Two horses together cost $575. What is the cost 
vi each, if one of them cost f as much as the other ? 

417. Elsie gave $f per yard for 9 yards of gingham, 
and $2J for lining and trimming. If she had bought her 
dress ready-made, it would have cost $8.00. What did 
she save by making it herself ? 

418. Simplify gxH*-*-^- 

419. What is the value of 9 boxes of raisins, each con- 
taining 27 J pounds, at 18 cents per pound ? 
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420. A tailor, after cutting 8} yards from a piece of 
cloth, found that there were 17f yards left. What was the 
entire length of the piece ? 

421. 68 is (f + 1) of what number? 

422* For hemming linen handkerchiefs, 2^ cents a dozen 
is paid. When work is good, a girl hems 75 dozen a day. 
How much does she earn in a week ? 

423. A workman gets $ 3.25 a day, and spends on the 
average $2.10. How much will he save in a year of 365 
days, counting out 52 Sundays and 4 holidays ? 

424. Jane has $12.50, and Susan has $0.50. What 
part of Jane's money is Susan's money ? 

426. If 3} yards of cloth are required to make a shirt, 
how many shirts can be made from a piece of 56^ yards? 

426. A dry-goods dealer bought 520 yards of cloth at 
$1.75 per yard, and sold f of it at $2 per yard. For how 
much per yard must he sell the remainder in order to make 
a clear profit of $250 by the transaction? 

427. Divide 5.4306 by 18, and 0.50026 by 29, and add 
the quotients. 

428. How many pairs of trousers, each pair requiring 
2f yards, can be made from a piece of doeskin containing 
33i yards ? 

429. A grocer bought a hogshead of sugar weighing 744 
pounds at 7^ cents per pound, and sold it at 7|- cents per 
pound. What was his profit ? 

430. If 3^ yards of cloth are required to make a shirt, 
how many shirts can be made from 12 pieces, each measur- 
ing 47 J yards? 
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481. What is the Value of 7 pieces of cloth, each con- 
taining 34J yards, at $2.82 per yard ? 

432. If a boy drops 5 cents in a money-box every day, 
how much money will he find in it at the end of one year ? 

433. A farmer was offered $300 for the apples in his 
orchard, but preferred to gather them himself. He sold 
164 barrels of baldwins at $1.50 each, 29 barrels of russets 
at $1.75 each, and 800 bushels of cider apples at 15 cents 
a bushel. Calling his labor worth $50, did he gain or lose 
by declining the offer, and how much ? 

434. I sold f of a lot of land, and then -f of what re- 
mained. After the second sale there remained 13^ acres. 
How much land was there to begin with ? 

435. A locomotive passes over ^^ of a route in 3 J hours. 
In what time will it pass over the entire route ? also in 
what time I? I? ^? 

436. A workman spends \ of his income in food, -|- in 
clothing and lodging, -^ in other expenses, and saves at 
the end of the year $318. What was his income? 

437. Simplify i-i + ^^-^IV-f 

438. Two men are 21f miles apart ; when they meet, 
one has travelled 5 miles more than the other. How far 
has each travelled ? 

439. A boy being asked to find the value of 8j^+2J + 
3f +4f , gave as his answer 18. How great an error did 
he make ? 

440. Simplify |-i+3^-A+f 

441. Find the value o^ (l - tM + S) "^ 8* 
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-. 44d. A man bought a cargo of potatoes. After selling 
•J of them to one party, J to another, and -J- to a third, he 
had 220 bushels left. How many bushels were there in 
the cargo? 

443. The metre is equal to 3-j^ feet, very nearly. 
Express 1 foot as a fraction of a metre. 

444. A lady wishing to purchase a piano-cover finds it 
will require 2| yards of plush at $3|- per yard, the same 
quantity of lining-flannel at $|- per yard, IJ yards of satin 
at $1^ per yard, IJ- yards of fringe at $1:^ per yard. The 
cost of making will be $5. Find the cost of the piano- 
cover. 

446. Mr. Gay sold 86 barrels of baldwin apples for $1'|- 
per barrel, 24 barrels of porters at $2|^ per barrel, and 69 
barrels of greenings at $1.90 per barrel. He bought a 
horse for $125, and spent the remainder for cows at $54 
each. How many cows did he get, and how much money 
had he left ? 

446. Excursion tickets from Boston to Fabyan's and 
return cost $7}. Board at Fabyan's is $3^ per day. To 
the summit of Mt. Washington, $3.00; to Profile House 
and Flume, $3.00. What will it cost Mrs. Smith to take 
these excursions, if she remain at Fabyan's one week ? 

447. Simplify i of Ijf +H of e^-H of Sj 

448. A mason built 6^ yards, of wall on Monday, 4|- 
yards on Tuesday, 4J yards on Wednesday, and 7^ yards 
on Thursday. How much has he earned in this time, if 
he is paid $ 0.80 per yard ? 

449. Seven cars carried respectively 24}, 18|-, 15f , 28, 
I'^Af 32|-|, 27^ tons of coal. Required the average 
number of tons carried by each car. 



COMMON FRACTIONS. '69 

• 450. Simplify ffXi^iVxIifX Iff. 

451. Which is the greater, J^ or ^ftj-, and what is tho 
difference between them ? 

452. Divide the difference between 200,000 and 
200,000,000 by 666. 

453. Eeduce the following fractions to decimals, and 
then add the results : -j^, ^^^\ob y f • 

. • . • 

454. Reduce 0.87—0.259—0.56 to a common fraction. 

455. If Mr. Jones can plant a certain field in 10 days, 
but with the assistance of his son can do it in 6 days, how 

clong would it take his son alone to plant the whole field ? 

466. One gas-jet burns f as much as a second, and this 
burns J as much again as a third. How much gas will the 
first burn while the third burns 1000 cubic feet ? 

, 457. A farmer Wought a barrel of flour for $7.50, a 
plough for $ 12, and 36 pounds of sugar at 7^ cents a 
pound. How many bushels of potatoes at 60 cents a 
bushel will pay the bill ? 

458. Find the total product of each principal crop pro- 
duced in Ohio, in 1880, from the following data: 

Average yield- 



r 


. 


iVb. of acres. 


per acre. 


Indian corn, 


bushels, 


3,198,400 


37.5 


Wheat, 


« 


2,845,170 


17.5 


Rye, 


(( 


29,600 


14.7 


Oats, 


« 


911,400 


28. 


Barley, 


u 


54,030 


26.3 


Potatoes, 


u 


124,400 


85 


Tobacco, 


pounds, 


35,489 


1083 


Hay, 


tons, ^ 


1,782,581 


1.24 
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459. A liberty pole is divided into 4 parts. The first 
part is -^ of the whole, the second is ^, the third is |, and 
the fourth is 11 feet long. What is the entire length of 
the pole ? 

460. A fnrnitnre dealer bought 140 hair mattresses at 
$18.15 each. He wishes to sell them so as to make on the 
whole number $ 180. He has already sold ^ of them at 
$18.50 each. How much apiece must he get for the 
others? 

461. Two-thirds of the wood in a large pile have been 
sold, at $7 per cord, for $2940. How many cords remain, 
and what is the value of the wood remaining ? 

462. The diameter of the moon is -f^ that of the earth. 
The diameter of the sun is 110 times that of the earth. 
What fraction of the sun's diameter is that of the moon. 

463. Simplify , A^^.^A^f^^,^^ . ' 

iVx3VVXl2|x2ifX^^ 

464. How many pound, half-pound, and quarter-pound 
packages, of each an equal number, can be made from a 
chest of tea containing 89^ pounds ? 

465. A man owning -^ of an estate, sold -f^ of his share 
for $ 120f . What is the value at the same rate of ^ of 
the whole estate ? 

466. What is the value of ^ of -j^j of a vessel, if a per- 
son who owns -^ of it sell •}- of -{^ of his share for $350? 

467. If gunpowder is composed of 33 parts of nitre, 7 of 
charcoal, and 5 of sulphur ; how many pounds of each will 
be required to make 30 pounds of powder? 

468. If a silver rupee in Calcutta be worth $^, what 
must you pay in American money for a sandal wood fan 
valued at 3 rupees? 
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469. Find the L.C.M. of 18, 24, 28, 30, 56, 70, and the 
G.C.M. of 184,851 and 256,496. 

470. Find the L.C.M. of 12, 16, 22, 40, 55, 72, and the 
G.C.M. of 215,441 and 860,343. 

471. Simplify 10J-4f~6A+7#+8|-6||. 

472. A man owns ^ of a ship. If he sells ^ of bis 
share, what fraction of the whole will he still have ? 

478. Three persons divide the cost of a musical entertain- 
ment in such a manner that the first pays ^ of the whole, 
the second f of what the first pays, and the third pays the 
remainder, which is $50. What is the amount of the bill ? 

474. The rates of the express and mail trains on a rail- 
way are 40 and 28 miles respectively. What time is saved 
by taking the former for a journey of 192 miles? 

476. Sim^Mfy ^-^-^-^+2b2^. 

476. If { of 1^ of an estate be worth $300, what will 
^ of it bring at the same rate ? 

A 

477. A farmer put f of his corn into one bin, and the 
rest into another. He sold f of what was in the first bin 
and -I of what was in the other. The rest he kept for his 
own use. How much did he keep, the whole quantity 
being 480 bushels? 

478. If -^ of a piece of work be done in 25 days, how 
much will be done in 11{ days? 

479. A cistern holding 6000 gallons is supplied with 
water by 2 pipes. One of them will admit 100 gallons in 
H hours, the other, 200 gallons in 4|^ hours. If both pipes 
are opened when the cistern is empty, in how many hours 
wiU it be filled? 
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480. I bought of a mercliant tailor 5f yards of broad- 
cloth for the sum of $20.12^-. On measuring it, I found 
that there were only 4^ yards. How much ought the 
tiailor to pay me back? 

481. Find the value of 

11.0071-0.30103 + 19-14.09-0.0982+6.774. 

482. A boy spends \ of his money for a dictionary, \ for 
a geography, and -J- for a pair of skates. These purchauses 
amount to $1-^ more than \ of all the money he has. 
What sum is paid for each article ? 

483. If a young man spend in four months as much as 
he earns in three, how much can he lay by annually, ofr 
the supposition that he earns $250^ every six months? 

- 484. A merchant tailor has 16 dozen shirts made from' 
cloth costing 12 cents per yard. The bosoms cost him 60 
cents each, and he pays for making, 35 cents apiece. It 
requires 8^ yards of cloth for 3 shirts. How much will he 
gain if he sells the shirts at $ 20 per dozen ? 

485. A piece of work must be finished in 36 days, and 
15 men are set to do it, working 9 hours a day ; but after 
24 days it is found that only three-fifths of the work is 
done. If 3 additional men be then put on, how many 
hours a day will they all have to labor in order to finish 
the work in time ? 

486. What must be added to -f^ of f in order that the 
sum may be equal to ^^ of 3f ? 

487. A can do a piece of work in 7 hours, and B can do 
it in 8 hours. If they work at it for an hour alternately, 
A beginning, in how many hours will the work be finished? 

. 488. The sum of two numbers is 774|, and their differ- 
ence 178^. What is their product? " : 
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489. George can gather 5 bushels of cranberries in three 
days ; Henry, 7 bushels in nine days ; Rufus, 11 bushels in 
twelve days. In how many days can they together gather 
121 bushels ? 

490. If f of a roll of carpeting is worth $78.50, what is 
the whole roll worth ? 

491. Two men undertake to do a piece of work for $14. 
One could do it alone in 6 days, the other in 7 days. With 
the help of a boy, they finish it in 3 days. How should 
the money be divided ? 

492. "What number exceeds the sum of its fourth, fifth, 
and sixth parts by 161? 

493. A farmer bought 7 bullocks for $480, and after 
keeping them 16 weeks, at a cost of $3.15 per week each, 
he sold them for $117 each. Did he gain or lose, and how 
much? 

494. What will be the expense of giving to each of 175 
poor children a sandwich, a cream-cake, and an orange, the 
sandwiches being 5 cents each, the cakes 40 cents a dozen^ 
and the oranges 25 cents a dozen? 

495. The circulation of the Boston Herald for the week 
of the presidential election, ending Nov. 9, 1884, was as 
folldws: Monday, 110,620; Tuesday, 180,487; Wednes- 
day, 302,030; Thursday, 198,642; Friday, 182,788; Sat- 
urday, 160,400; Sunday, 104,960. Find the total circu- 
lation for the week, the average for the week, and the total 
value at a cent and a half a copy. 

496. From a tank full of water I of the water was with- 
drawn. Then 35 gallons were added, when the tank was 
exactly half full. What is the capacity of the tank.? 
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497. Mrs. Sqow, having $50, wished to purchase a 
dress. She bought 24 yards of silk at $ 1^ per yard, 1^ 
yards of silesia at 18 cents per yard, 5^ yards of cambric at 
8 cents per yard, 2 spools of silk at 12^ cents each, 1 spool 
of twist for 5 cents, 1^ dozen buttons at 42 cents per dozen, 
and |- of a yard of velvet at $2 per yard ; she paid $15 fur 
making the dress. How much money had she left? 

498. What is the freight on 5600 bushels of oats, of 32 
pounds each, from Chicago to New York, at $0.60 per 100 
pounds ? 

499. What is the value of 15 pieces of broadcloth, each 
piece containing 44^ yards, worth $3J per yard? 

600. A trader bought wheat at $ 1.25 per bushel, and 
sold it at $1.17 per bushel. How much did he lose on 
every dollar he paid ? 

601. How many bushels of potatoes at $^ per bushel 
wiU pay for 12^ bushels of wheat at $ 1.20 per bushel? 

I»02. A grocer bought a hogshead of molasses containing 
128 gallons at $0.64 per gallon. He paid $2.08 for cart- 
age and lost 16 gallons by leakage. At what price per 
gallon must the remainder be sold to gain ^ of the entire 
cost? 

503. From a piece of calico containing 35J- yards there 
have been sold at different times 12| yards, 2^ yards, 2^ 
yards, and 8f yards. How many yards remain ? 

604. A father and his son undertake a piece of work 
which they can do in 15 days by working together. They 
work together 6 days, and the son then finishes the work 
in 30 days. How many days would it take them each to 
do the piece of work ? 
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605. Find the G.O.M. and L.C.M. of 471, 1256, and 

1727. 



506. Find the value of 






607. Eeduce to decimals A, Mr, and -^l — ^. 

15»T«T. 0.4x0.5 

608. Simplify 10 -^ 7.889 + 13.0052 — 2.99372 ; and also 
mxnplify 10 - 13.0052 + 7.889 + 2.99372. 

509. Find the value, correct to seven decimal places, of 
17.824 - 11.63172 + 9.883 - 1.16857142 + 12.3. 

510. If 5 pounds of copper are melted with 4|- pounds 
of tin, how much copper will there be for each pound of 
tin ? How much copper will there be in 1 pound of the 
alloy? 

511. If gun metal be composed of 90|- parts of copper 
to 9^ parts of tin by weight, how much tin and how much 
copper are there in 1 pound of gun metal ? 

613. How many minutes will it take a pipe, supplying 
water at the rate of 2|- gallons per minute, to fill a cistern 
holding 62f gallons ? 

513. Simplify ^ of ^^Y't^ X (3| + ^ - 2^). 

514. A gas chandelier in a public hall consumed 2700 
cubic feet of gas in 86 hours. The cost of the gas was 
$6.75. Find (i.) the price of the gas per 1000 feet, (ii.) 
the cost of the light per hour, (iii.) the number of cubic 
feet of gas consumed in 5}- hours. 

616. One man does f of a piece of work, and another 
man does ^ of it. What fraction of the work remains to be 
done? 
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516. Three masons working together bailt a wall in 12 
days. The first, working alone, could have built it in 32 
days, and the second in 36 days. If $96 is paid for build- 
ing the wall, how much should each mason receive ? 

617. If 19 pounds of silver are alloyed with 31 pounds 
of copper, how many pounds of each of these metals are 
there in 191 pounds of the alloy ? , 

618. Three brothers buy a farm, the first taking -^ of 
it, the second -J, and the third the remainder. The third 
paid $1722 for his part, which measured 42 acres. What 
did each of the others receive, and what did he pay ? 

619. Bell-metal consists of 4 parts of copper to 1 part of 
tin. What will a bell weighing 12,400 pounds cost, if the 
copper costs 19 cents per pound, and the tin 22J cents per 
pound, and the cost of making, etc. is $500 ? 

520. A tailor cuts 9^ yards of cloth from a piece 
measuring 44^ yards. How many vests, each requiring 
1| yards, can he make with the remainder ? 

621. The sum of ^ and J of a number is 16J^. What is 
the number? 

roo Q- r^ 0.203 X 0.0004 X 16 

622. Simplify — ^ ^,^ — ^tt^t^t^t^^ — • 

^ ^ 0.008x0.0029 

623. Find the total annual cost of a house, of which the 
rent is $ 864, the gas-rate is -^ of the rent, the water-rate 
is I of the gas-rate, and the expense of clearing the side* 
walks from snow is -f of the water-rate, 

624. Find the value of -lt><JA; 

iXixl8| 

525. How many tons of ore must be taken from a mine 
that, after a loss of \^ in roasting, and ^^ of the residue in 
smelting, there shall remain 506 tons of pure metal 7 
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526. A laborer has to spend 45|- cents per week on 
bread when it is at &J- cents a loaf. If the price rise to 7 
cents a loaf, how much less bread must his family eat in a 
week, that it may cost him the same as before 7 

527. A freight train leaves a station, and travels at the 
rate of 10 miles an hour ; after 4 hours another train fol- 
lows from the same station, travelling 16 J miles an hour. 
How many miles must the second train travel before it 
comes up with the first ? 

628. A farmer has his sheep in two pastures ; the num- 
ber in one is three-fifths the number in the other. If there 
be 480 in the whole flock, how many are there in each pas- 
ture? 

eoa Q- vf 0.304x0.002x1.8 

629. Simplify — ^ ^^^^r — ^^^^ — • 

■^ ^ 0.0009x0.038 

530. A gentleman, by his will, gave \ of his property to 
his eldest son, ^ to the next, -^ to the third, and the rest 
to the youngest. The portion of the youngest was $47,400. 
What was the value of the entire property ? 

631. A can do a piece of work in 3^ hours, B in 3^ 
hours, and in 4J hours. In how many hours can they 
do it, working together? If $3 is paid for doing the workp 
what is each man's share? 

632. The amount of starch in potatoes is -^ of their 
weight, but the amount that can usually be extracted is 
only ^. How many pounds weight of starch can be 
obtained from 100 pounds of potatoes, and how much is 
left in the potatoes after the process of extracting is ended? 

533. A man walking 18 miles finds that the distance he 
has walked in 1 hour 40 minutes is -f of the remaining 
distance. Find his rate of walking. 
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534. A grocer mixes equal weights of raw Java coffee, 
costing 24 cents per pound, and Eio coffee, costing 14^ 
cents per pound. The loss in weight by roasting and 
grinding is -J-. At what price per pound must he retail 
the mixture in order to make a gross profit of 2 cents per 
pound ? 

535. Green coffee when roasted loses •)- of its weight. 
A dealer buys raw coffee at 22^ cents per pound, and sells 
it roasted at 30 cents per pound. What will be his gain or 
loss in filling an order for 1000 pounds of roasted coffee, if 
the cost of roasting be $ 2.25 ? 

536. When flour is worth $ 7.35 per barrel (196 pounds), 
what ought to be the price of half-pound loaves of bread, 
assuming that 4 pounds of flour make 5 pounds of bread, 
and allowing to the baker a profit just equal to the cost of 
the flour ? 

537. If grapes yield -f of their bulk of wine and wine 
yields -j^ of its bulk of alcohol, and a quart of alcohol 
weighs 1|- pounds, how many pounds of alcohol can be 
made from 100 bushels of grapes? 

538. A farmer planted f of a field with corn, \ with 
potatoes, and the rest, amounting to 2J- acres, with oats. 
He harvested 660 bushels of corn, 1080 bushels of potatoes, 
and 105 bushels of oats. What was the yield of each in 
bushels per acre ? 

539. If an iron bar, when heated from 0* to 1® of the 
centigrade thermometer, expands bv f^l f n^ of its length, 
what will be the length in feet at 30® of a bar whose length 
at 0** is 10| feet? 
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COMMON MEASUREa 



TABLES. 

I. Lestoth. 

12 inches (in.) 
3 feet 

5} yards, or 16| feet • 

320 rods, 1760 yards, ) ^ 

or 6280 feet i ' 



1 foot (ft.). 
1 yard (yd.). 
1 rod (rd.). 

1 mile (mi.). 



Mecuures sametimet tued for dpemal Purposes, 



1 line 
1 palm 
1 hand 
1 span 



A in. 

3 in. 

4 in. 
9 in. 



1 cubit « 18 in. 
1 pace » 2\ ft. 
1 chain » 4 rds. 
1 link — x^ chain. 



1 fathom 
1 furlong 
1 knot 
1 league 



6 ft. 
imi. 
6086 ft. 
3 knots. 



II. Surface. 

144 square inches (sq. in.) — 1 square foot (sq. ft.). 

9 square feet « 1 square yard (sq. yd.). 

80^ square yards — 1 square rod (sq. rd.). 

160 square rods — 1 acre (A.). 

640 acres — 1 square mile (sq. mL). 

MeatureB tomeUmes tued for Special Purposes, 

1 rood — 40 sq. rds. 

1 square of flooring or roofing » 100 sq. ft. 
1 section of government land — 1 mile square. 
1 township of land >• 36 sq. miles. 
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III. Volume. 

1728 cable inches (cu. in.) — 1 cnbic foot (cu. ft.). 
27 cubic feet — 1 cubic yard (cu. yd.). 

128 cubic feet •■ 1 cord. 



Measures in uufor Sjoecial Purposes, 

1 cord foot — J of a cord — 16 cu. ft. 

1 board foot — a board 1 foot square and 1 in. thick. 



IV. Capacity. 



Dn/ Measure. 

2 pints (pt.) — 1 quart (qt.). 
8 quarts — 1 peck (pk.). 
4 pecks — 1 bu^el (bu.). 



Liquid Measure. 

4 gills (gi.) « 1 pint (pt.). 
2 pints — 1 quart (qt.). 
4 quarts — 1 gallon (gal.). 



Apothecaries^ Measure, 

Used for compounding medicines, is as follows s 

60 minims (Wj^) « 1 dram (n\^ Ix). 
8 drams « 1 fluid ounce (fl. dr. viii). 

16 fluid ounces » 1 liquid pint (fl. oz. xvi). 

Comparison of Units of Volume and Oapaeity, 

1 bushel » 2150.42 cu. in. — 1.25 cu. ft. nearly. 
1 cubic foot » 0.8 of a bushel, nearly. 
1 gallon — 231 cu. m. = ^^ of a cu. ft., nearly. 
1 cubic foot » 7J gallons, nearly. 
23 dry quarts » 27 liquid quarts, nearly. 
1 bushel, heaped measure = 5 pecks, nearly. 
1 British imperial bushel =» 1.032 United States bushels. 
1 British imperial gallon » 1.2 United States gallons. 
1 British quarter — 8 imperial bushels. 

1 cubic foot of water weighs 62} pounds, nearly. 
1 gallon of water weighs 8} pounds nearly. 



COMMON MEASURES. 81 



V. Weiqhi, 

TrwfWeigU. 

24 grains (gr.) — 1 pennyweight (dwi)i 
20 pennyweights — 1 ounce (oz.) 
12 ounces ■- 1 pound (lb.). 

Avoirdupoii WeighL 

16 drams (dr.) — 1 ounce (oz.). 
16 ounces — 1 pound (lb.). 
100 pounds ■- 1 hundredweight (cwt.). 
2000 pounds *- 1 ton (t.). 

The long ton is still used in the United States Custom Houses and 
in wholesale transactions in iron and coal. 

112 pounds avoirdupois — 1 long hundredweight. 
2240 pounds avoirdupois — 1 long ton. 

1 pound avoirdupois — 7000 Troy grains. 

Apothecaries^ Weight, 

20 grains Troy — 1 scruple (3). 8 drams — 1 ounce (3). 

8 scruples ■- 1 dram ( 3 )• 12 ounces — 1 pound. 

VI. Time. 

60 seconds (sec.) — 1 minute (min.). 
60 minutes ■■ 1 hour (hr.). 

24 hours ■• 1 day (dy.). 

7 days •■ 1 week (wk.). 

865 days ■- 1 common year (yr.), 

866 days ■- 1 leap-year. 

The day of this table is the mean 9olar day, or average interval 
between two successive passages of the sun across the meridian. 
Average length of the year — 365 dys. 5 hrs. 48 mm. 50 sec., nearly. 

Thirty days have September, April, June, and November; 
February has twenty-eight alone ; all the rest have thirty-one; 
But leap-year, coming once in four, gives February one day more. 

Every year divisible by 4 is a leap-year, except those centennial 
years in which the numher of centuries is not divisible by 4 ; thus, 
1888 and 2000 are leap-years, but 1887 and 1900 are not leap-years. 
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VII. Ahqulas Measuee. 

60 seconds {f^) « 1 minute {f), 
60 minutes -> 1 degree (°). 
90 degrees » 1 right angle. 
360 degrees » 1 revolution. 

The circumference of a circle is divided into 360 equal parts, called 
degrees ; each degree into 60 minutes ; each minute into 60 seconds. 
The larger the circle, the greater the length of 1 degree. 

1 degree of the earth's equator « 60 knots »» 69.16 miles. 
A quadrant » \ part of a circumference. 

VIII. Money. 

TJniJUd States Money, 

10 mills = 1 cent (ct.). 10 dimes = 1 dollar (f). 

10 cents "» 1 dime. 10 dollars => 1 eagle. 

English Money, 

4 farthings (far.) » 1 penny {d.). 20 shillings « 1 pound (£ or I.), 
12 pence » 1 shilling (s.). 21 shillings — 1 guinea. 

1 sovereign = 1 pound, 1 crown = 5 «., 1 florin = 2 «. 
Comparison of Units of Money, 

• 

English Money : JS 1 = 1 4.8665 ; 1 1 = 4.1099 «. 

Canadian Money : 100 cents => 1 dollar. 

French Money ; 100 centimes =» 1 franc (fr.) « f 0.193. 

German Money: 100 pfennigs «= 1 mark(M.) =$0,238. 

Austrian Money : 100 kreutzers =« 1 florin (fl.) = $0,393. 

Russian Money : 100 kopecks = 1 rouble (rb.) = $0,636. 

Spanish Money : 100 centimes = 1 peseta = $0,193. 

Portuguese Money : 1000 reis — 1 milreis — $1,080. 

Brazilian Money : 1000 reis ■■ 1 milreis » $0,546. 

Dutch Money : 1 florin - $0,402. 

Italian Money : 1 lira » $ 0.193. 

Mexican Money : 1 dollar —$0,864. 

Chilian Money : 1 peso m $0,912. 
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DC. MlBOELLAKEOnS MEA8T7KE81 

1. Oapacity, 

The harrd^ hogshead, pipe, and tun have no fixed valnes. Hie 
barrel varies from 28 gals, to 42 gala. ; the hogshead, from 54 gala, 
to 63 gals.-; and the pipe, from 110 gals, to 140 gals. 

40 ft of round timber, or 50 ft. of hewn timber — 1 ton, or load. 

1 ton of a vessers tonnage — 100 en. fU 
1 ton of a vessers cargo — 40 co. ft. 

A perch of masonry is nsnall/ reckoned at 25 en. ft 
The dimensions of common brick are 8x4x2 iiu 
The dimensions of Maine brick are 7} X 3{ x 2{ in« 

The dimensions of North River brick are 8 X 3 J X 2J in. 
The dimensions of Philadelphia brick are 8^ X 4) X 2{ in. 
The dimensions of Milwaukee brick are 8} X 4} x 2} in. 



2. Weight 

The weight of a bushel of grain is fixed by law in many of the 
States. The weights given below are those adopted in business : 



1 bu. of wheat « 60 lbs. 

1 bu. of corn or rye — 56 lbs. 

Ibu. of com or rye I .gOlbe. 

meal } 

1 bu. of oats - 32 lbs. 

1 bu. of barley -■ 48 lbs. 

1 bu. of timothy seed *° 45 lbs. 



1 bu. of potatoes — 60 lbs. 

1 barrel of flour - 196 lbs. 

1 barrel of beef or pork=- 200 lbs. 
1 cask of lime » 240 lbs. 

1 quintal of fish « 100 lbs. 

1 stone of iron or lead » 14 lbs. 
1 pig of iron or lead — 300 Iba* 



400 cu. ft. of well-settled English hay — 1 ton. 
500 cu. ft. of well-settled meadow hay » 1 ton* 
650 cu. ft. of clover hay — 1 ton. 



8. Number, 

12 units — 1 dozen (doz.). 
12 dozen «- 1 gross (gro.). 
12 gross — 1 great gross. 
20 anits >■ 1 score. 



4. Fapen 

24 sheets — 1 quire. 
20 quires — 1 ream. 

2 reams — 1 bundle. 

6 bundles «* 1 bale. 
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Beduce ; 

1. 20 rds. to feet. 11. 864 in. to yards. 

2. 4 mi. to chains. 12. 31,680 ft. to miles. 
8. 80 leagues to feet. 13. 1280 chains to miles. 
4. 6 A. to square feet. 14. 1920 pts. to bushels. 
6. 800 cds. to cubic feet. 15. 640 gi. to gallons. 

6. 126 gals, to pints. 16. 60,000 pts. to gallons. 

7. 1 wk. to seconds. 17. 266,000 oz. to tons. 

8. 1 leap-year to hours. 18. 720 min. to hours. 

9. 80® to seconds. 19. 1461 dys. to years. 
10. £27 to pence. 20. 10,560 d, to pounds. 

21. Beduce 8 mi. 230 rds. 8 yds. to feet. 

22. Reduce 29 A. 139 sq. rds. to square rods. 

23. Reduce 43 cu. yds. to cubic inches. 

24. Reduce 24 bu. 2 qts. to pints. 
26. Reduce 5 gals. 1 pt. to gills. 

26. Reduce 119 oz. 17 dwt. to grains. 

27. Reduce 17 t. 640 lbs. to ounces. 

28. Reduce 1,000,000 in. to higher units. 

29. Reduce 14,080 A. to square miles. 

30. Reduce 261,360 sq. ft. to acres. 

31. Reduce 3780 cu. ft. to cubic yards. 

32. Reduce 7680 cu. ft. to cords. 

33. Reduce 17,280 gr. to Troy pounds. 
84. Reduce 55,300 oz. to higher units. 

35. Reduce 139,292 min. to higher units. 

36. Reduce 162,000" to degrees. 

37. Reduce 1,960,067 far. to crowns. 

88. What cost 6 t. of salt at 1^ cts. per lb. t 
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39. Beduce 95,040 in. to miles. 

40. Beduce 53,250 sq. yds. to acres. 

41. Beduce 1,353,024 cu. in. to cubic yards. 

42. Beduce 256 cu. yds. to cords. 

43. Beduce 736 pts. to gallons. 

44. Beduce 508 dry qts. to higher units. 

45. Beduce 65,136 gr. to higher units Troy. 

46. Beduce 1,000,000 oz. to tons, etc. 

47. Beduce 119,000 gr. Troy to pounds avoirdupois. 

48. Beduce 947,291 sec. to higher units. 

49. Beduce 17 mi. 305 rds. 3} yds. to inches. 

50. Beduce 33 A. 74 sq. rds. 18 eq. yds. 6} sq. ft. to sq. feet. 

51. Beduce 19 cu. yds. 22 cu. ft. to cubic inches. 

52. Beduce 23 lbs. 9 oz. 17 dwt. 21 gr. Troy to grains. 

53. Beduce 17 wks. 5 dys. 19 hrs. to minutes. 

54. Beduce ^ of a rod to the fraction of a mile. 

55. Beduce 3|^ yds. to the fraction of a mile. 

56. Beduce ^ of a sq. yd. to the fraction of an acre. 

57. Beduce J of a cu. ft. to the fraction of a cubic yard. 

58. Beduce -f of a gill to the fraction of a gallon. 

59. Beduce J of a pint to the fraction of a bushel. 

60. Beduce ^ of an oz. to the fraction of 2 pounds, 

61. Beduce -^ of an hr. to the fraction of a week, 

62. Beduce ^ of a sec. to the fraction of a day. 

63. What part of an acre is 9000 sq. ft ? 

64. What part of a gill is 0.03 of a gallon ? 

65. What part of 2 hrs. is 2^ min. ? 

66. How many paces are there in 1 mi.? 

67. Beduce ^ of a pint to the fraction of a bushel 
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68. Reduce 84)- mi. to inches. 

69. Eeduce l-^^ mi. to feet. 

70. Eeduce f of a mile to rods, etc. 

71. Beduce ^ of an acre to square feet. 

72. Eeduce 0.05 sq. mi. to acres. 

73. Eeduce i cu. yd. to cubic inches. 

74. Eeduce 0.15 cu. ft. to cubic inches. 

75. Eeduce -^ oi a, cord to cubic feet. 

76. Eeduce ^ of a bushel to pints. 

77. Eeduce ^^ of 9 bu. to quarts. 

78. Eeduce ^ of a gallon to quarts, etc. 

79. Eeduce 4* of a ton to lower units. 

80. Eeduce 0.8125 t. to pounds. 

81. Eeduce ^ lb. Troy to lower units. 

82. Eeduce ^ of an hour to seconds. 

83. Eeduce 0.58 of a year to days. 

84. Eeduce 4* of 10 ft. to the fraction of a rod. 

85. Eeduce f of a square yard to the fraction of a 
square rod. 

86. Eeduce |^ of a cord foot to the fraction of a cord« 

87. Eeduce ^ of a dry pint to the fraction of 2^ qts. 

88. Eeduce ^ of a gallon to the fraction of 3 pts. 

89. Eeduce 4.16 dr. to the decimal of a pound. 

90. Eeduce 6^ oz. to the fraction of a pound. 

91. How many minutes and seconds are there in 0.00213 
of a day ? 

92. Find the number of quart boxes required for 5 bo. 
t pks. 2 qts. of strawberries. 

93. Find the value of 40 bu. of beans, at 8 cts. per quart. 
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94. Reduce 2,914.367 in. to higher units. 

96. Reduce 94,249 sq. yds. to acres. 

96. Reduce 2,315,520 cu. in. to cubic yards. 

97. Reduce 26,347,289 sec. to weeks, etc 

98. Reduce -^ of a mile to rods, etc. 

99. Reduce 56.24 rds. to feet. 

100. Reduce 2^ A. to square feet. 

101. Reduce 0.001 cu. ft. to cubic inches. 

102. Reduce f of 42 gals, to quarts. 
108. Reduce ^^ of 3 lbs. to ounces. 

104. Reduce -^^ of a week to lower units. 

106. Reduce 0.713 of a day to hours, etc. 

106. Reduce 0.25 of a mile to the fraction of 8800 yds. 

107. Reduce -J- of a rood to the fraction of 2 A. 

108. Reduce f of a pound to the fraction of a long hun* 
dredweight. 

109. Reduce 2 ft. to the fraction of a rod. 

110. Reduce 266 rds. 11 ft. to the fraction of a mile. 

111. Reduce } of 8| days to the fraction of a week. 

112. Reduce 4 cd. ft. to the fraction of 4}- cords. 

113. Reduce 3 pts. to the fraction of 4 bu. 2 pks. 

114. Reduce 4^ gills to the decimal of a gallon. 

115. Reduce 8 oz. to the fraction of a ton. 

116. Reduce 5 oz. 17 dwt. 18 gr. to the fraction of a 
pound Troy. 

117. Reduce 3 dys. 10 hrs. 30 min. to the fraction of a 
week. 

118. Reduce 55 min. 37 sec. to the decimal of a- day. 

119. A manufacturer put up 7^ t. of soda in half-pound 
packages. How many packages did he put up ? 
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120. In 1 mi. how many chains? In 1 link how many 
inches ? 

121. The four sides of a field are found by measurement 
to be as follows: 2.2 chains, 5.35 chains, 7.76 chains, 6.94 
chains. What is the distance around the field in feet ? 

122. The captain found that the ship was still in 8 fath- 
oms of water. What is this distance in feet ? 

123. The 8hip*s rate is 4 knots per hour. Eeduce this 
to miles. 

124. Reduce 160 leagues to miles. 

126. We are told in the Bible that the height of the 
giant Goliath was " six cubits and a span." What was his 
height in feet and inches ? 

326. How many acres are there in a township ? 

127. In 1155 dry quarts how many liquid quarts ? 

128. In 10,652 liquid quarts how many dry quarts ? 

129. Find the capacity in gallons of a tank containing 
400 cubic feet. 

130. How many bushels will the same tank hold ? 

131. How many gallons will fill a bushel measure even 
full? 

• 132. Reduce 33,000 imperial bushels to U. S. bushels. 

133. Reduce 1 lb. Troy to the fraction of a pound avoir- 
dupois. 

134. Reduce 4320 lbs. avoirdupois to pounds Troy. 

135. Reduce 4- of a pound avoirdupois to the fraction of 
a pound Troy. 

136. In 8 lbs. avoirdupois how many drams apothecaries* 
weight? 

137. How many cubic feet capacity has a vessel of 300 1. ? 

138. Reduce 16 score to units ; 33 gross to units. 



COKHON HEASUBE8. 89 

Add: 





139. 






140. 




141. 




mt. 


Tdi. jda. 


fk 


i& 


A. iq. rda. 


(>ta. 


1U. 


p<% 


46 


98 8 


1 


6 


6 20 


9 


2 


1 


20 


259 5 


2 


9 


9 26 


7 


8 





50 


177 4 


1 


6 


2 110 


4 


1 


u 


37 


810 3 


2 


10 


10 82 


12 





u 


87 


212 4 


2 


9 


7 144 


15 


8 


u 



142. Add : 3 fk. 6 in. ; 17 ft. 4J in. ; 4 ft. ; 3 ft. Bf in.; 
2 ft. 4 in. ; 7 ft. 11 in. ; 5i in. ; 1 ft. 2J in. ; 2 ft. 0} in. 

143. Add : 6 bu. 1 pk. 7 qts. 1 pt. ; 2 bu. 2 pks. 5 qts. 
} pt. ; 19 bu. 3 pks. qts. 1 pt. ; 14 bu. 2 pks. 4 qts. li pts. ; 
10 bu. 1 pk. 3 qts. 1 pt. ; 5 bu. 3 pks. 2 qts. 

144. Add : 3 wks. 4 dys. 16 hrs. 26 min. 18 sec. ; 9 wks. 
1 dy. 20 hrs. 44 min. 50 sec. ; 7 wks. 6 dys. 2 hrs. 5 min. 30 
sec. ; 8 wks. 5 dys. 21 hrs. 59 min. 57 sec. 

146. Add : 45** 6' 20" ; 30M5'; 2ri9'40"; 90^ 6* 
4' 40"; 7*^9'; 19** 7' 20". 

146. A stable-keeper bought hay during the winter, in 
lots weighing as follows : 2 t. 1240 lbs. ; 7 1. 600 lbs. ; 3 1. ; 
4 t. 1800 lbs. ; 2 t. 200 lbs. ; 1 1. 820 lbs. How much hay 
did he buy altogether ? 

147. How many grains are there in 3 nuggets of gold 
weighing respectively, 11 oz. 13 dwt. 17 grs. ; 15 oz. 14 dwt. 
19 grs. ; and 17 oz. 9 dwt. 13 grs. ? 

148. How many feet in -j^ of a mile + -j^ of a rod + 1- of 
a yard ? 

149. Add 1^ A., 5-J sq. rds., 15^ sq. yds., and express 
the result in square feet. 

150. A painter used 2 gals. 3 qts. of oil on one house, 
and 3^ gals, on another. How much did he use on both 
houses? 
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161. Find the difference between 8 ft. and 3 ft. 8 in. 

152. Find the difference between 2 A. and 200 sq. rds. 

153. Find the difference between 4 cds. and 4 cd. ft. 

154. Find the difference between 2 bu. and 5 qte. 1 pt. 

155. Find the difference between 4^ cu. yds. and 
1152 cu. in. 

156. Find the difference between ^ of a bushel and \ of 
a peck. 

167. Find the difference between 3^ gals, and 3 qts. 1 pt. 

158. Find the difference between 8 long tons and 9 short 
tons. 

169. Subtract 19 mi. 311 rds. 4 yds. 1 ft. 6 in. from 
35^ miles. 

160. From 1 mi. 1706 yds. 3 ft. 3 in. take 175 yds. 2 ft. 

161. A gas company laid 18 mi. 144 rds. 9 ft. of pipe, 
and paid cash for 7 mi. 200 rds. 12 ft. How much remains 
to be paid for ? 

162. From 2 A. take 112 sq. rds. 12 sq. yds. 6 sq. ft. 
10 sq. in. 

163. A field contains 6^ acres. 2 A. 77 sq. rds. of the 
field is planted with corn, and the remainder with potatoes. 
How much is planted with potatoes ? 

164. From a barrel containing 42 gals, of kerosene there 
were taken 14 gals. 3 qts. 1 pt. How much was left ? 

166. From 4 lbs. 7 oz. 19 dwt. Troy take 2 lbs. 9 oz. 
21 dwt. 

166. From 35 wks. 3 dys. 15 hrs. 25 min. take 17 wks. 
6 dys. 22 hrs. 39 min., and reduce the remainder to seconds. 

167. Take |f of a foot from ^ of a yard. Give the 
answer in inches. 

168. Take 12.5 rds. from 0.1625 of a mile. 
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169. Multiply 18 ft. 7 in. by 9. 

170. Multiply 4 sq. rds. 6 sq. ft. by 62. 

171. Multiply 69 A. 105 sq. rds. by 27. 

172. Multiply 696 lbs. 5 oz. by 2311. 

173. Multiply 47 miles 150 rds. 3 yds. by 198. 

174. Multiply 17 bu. 3 pks. 6 qts. by 8J. 

176. Multiply 26 gals. 2 qts. 1 pt. by 12i. 

176. Multiply 3 lbs. 5 oz. 6 dwt. 7 grs. by 45|. 

177^ If a man can mow 2 A. 20 sq. rds. ai grass in a 
day, bow many acres can he mow in 3 wks.? 

178. If a horse eat 2 bu. 3 pks. 3 qts. of oats in a week, 
how many bushels will he eat in 12 wks.? 

179. How much kerosene oil will a family nse in one 
year, if they use 1 gal. 1 qt. per month from April 1, to 
October 1, and twice this amount per month during the 
remainder of the year ? 

190. How many grains are there in 7 ingots of silver, 
each weighing 27 oz. 9 dwts. ? 

181. Multiply 9 dys. 17 hrs. 35 min. 25 sec. by 28. 

182. Find the weight of 27 bars of steel, each weighing 
101 lbs. 8 oz. 

183. Find the value of 11 A. 67} sq. rds. of land, at 
$850 per acre. 

184. A field is divided into 47 gardenSj each containing 
25 sq. rds. 16 sq. yds. What is the area of the field ? 

185. A wealthy landowner wishes to give to 37 poor 
people of his parish small lots of land, each containing 50 
sq. rds. 5 eq. yds. How much land will be required ? 

186. Multiply $459 lbs. 11 oz. 15 dwt. 23 grs. by 77. 

187. If a man take 750 steps of 2 ft. 8 in. each in 5 
minutes, what is his rate of walking per hour ? 
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188. Divide 18 mi. 143 rds. H yds. by 35, 

189. Divide 39 A. 150 sq. rds. by 45. 

190. Divide 84 cds. 100 cu. ft. by 16. 

191. Divide 39 A. 73 sq. rds. by 11|. 

192. Divide 373 oz. 8 dwt. 3 grs. by 35. 

193. Divide 1 1. 1105 lbs. by 67i. 

194. Divide 145 wks. 2 dys. 14 hrs. 55 min. by 19. 

196. Divide 5616 wks. 2 dys. 23 hrs. 3 min. by 316. 

. 196. How many bottles each holding li pts. can be 
filled out of a cask of wine containing 114 gals. ? 

197. How long will 84 bu. of oats last 7 horses, if each 
liorse eats f of a peck a day ? 

198. How many barrels each holding 2 bu. 3 pks. will 
be required to hold 165 bu. of apples ? 

199. How many bags each holding 2 bu. 1 pk. 3 qts. 
are required to hold 234 bu. 1 pk. 4 qts. of corn ? 

' 200. How many panes of glass each containing 24 eq. in. 
are required for a house with 33 windows, each measuring 
4 sq. yds. 

201. How many times is 195 yds. 1 ft. 8 in. contained 
in 1 mi. ? 

202. A mason laid 25 rds. 2} yds. of stone wall in 20 
days. How much did he lay per day ? 

203. How many books each 1} in. thick can be put on 
a shelf 2 ft. 5i in. long ? 

204. A field containing 5 A. 75 sq. rds. is divided into 
25 equal garden lots. What is the area of each lot ? 

205. How many tablespoons each weighing 2 oz. 17 dwt. 
12 grs. can be made from 155 oz. 5 dwt. of silver ? 

- 206. A fruit-dealer wishes to pack 585 lbs. of raisins in 
boxes each holding 7 lbs. 8 oz. How many boxes will he 
need? 
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Find the period in years from the following dates to Jan. 
1, 1885 : 

207. The discovery of America, 1492. 

208. The Reformation, 1517. 

209. Landing of the Pilgrims, 1620. 

210. Battle of Waterloo, 1815. 

211. The time of Abraham, 2000 B.C. 

212. Founding of Rome, 754 B.C. 

213. Battle of Marathon, 480 B.C. 

214. Death of Caesar, 44 B.C. 

At what age did the following men die ? 

215. Luther, born Nov. 10, 1488 ; died Feb. 18, 1546. 

216. Goethe, born Aug. 28, 1749 ; died March 22, 1832. 

217. Newton, born Dec. 25, 1642; died March 20, 1727. 

218. Washington, born Feb. 22, 1782 ; died Dec. 14, 1799. 

219. Franklin, born Jan. 17, 1706 ; died April 17, 1790. 

220. Shakespeare, b. April 28, 1564 ; d. April 23, 1616. 

221. Daniel Webster, b. Jan. 18, 1782 ; d. Oct. 24, 1852. 

222. H.W. Longfellow, b. Feb. 27, 1807; d. Mar. 24, 1882. 

Find the dates when the following men died : 

223. Thomas Carlyle, born Dec. 4, 1795; age, 85 yrs. 
2 mos. 1 dy. 

224. Napoleon, b. Aug. 15, 1769 ; age, 51 yrs. 8 mos. 20 dys. 
226. SirW.Scott,b. Aug.15,1771; age,61yrs.lmo.6dy8. 

Find the dates when the following men were born : 

226. Copernicus, d. Nov. 6, 1632 ; age, 70 yrs. 3 mos. 5 dys< 

227. Galileo, d. Jan. 28, 1642 ; age, 77 yrs. 11 mos. 9 dys. 

228. Byron, d. April 19, 1824 ; age, 36 yrs. 2 mos. 27 dys. 
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How many days between : 

229. Mar. 21, 1885 and Sept. 23, 1885 ? 

230. Jan. 11, 1883 and Mar. 25, 1883? 
281. Feb. 2, 1884 and May 22, 1884? 

232. Feb. 2, 1885 and May 22, 1885 ? 

233. Nov. 9, 1880 and Mar. 13, 1881 ? 

234. Aug. 22, 1883 and Jaly 21, 1885 ? 

235. If the summer yacation begia June 27 and lasts 
12 wks., on what date will school begin again ? 

236. On April 4, a man gave his note for 8 mos. ; on 
what date does the note become due, 8 days of grace being 
included ? 

237. On Monday a man set out on a journey. He was 
gone 100 dys. On what day of the week did he return ? 

238. In what respect do the first day and the twenty* 
ninth day of the month agree ? 

239. Jan. 1, 1859, fell on Saturday. What day of the 
week was Jan. 1, 1860 ? Jan. 1, 1861 ? What was the first 
year after 1859 in which Jan. 1 again fell on Saturday ? 

240. Jan. 1, 1876, occurred on Saturday. What day of 
the week was July 4, and what day was Christmas of the 
same year ? 

241. If Aug. 8 is on Monday, what day of the week will 
Nov. 1 be ? 

242. If a leap-year begin on Wednesday, what day of 
September will be the first Monday of that month ? 

243. If in a leap-year July 9 is on Friday, on what day 
of the week did the year begin ? 

244. How many hours from 5 p.m. June 18, to 9 a.m. 
Aug. 1 ? 

246. How many minutes from 10.45 a.m. Monday, to 
«.35 P.M. Friday ? 
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KoTE. The son appears to move towards the west at the rate of 
15** per hour, or 15^ per min., or 15^^ per sec. ; hence, Sun Time varies 
at the same rate, and the mare easterly the place, the later the time. 

Standard Time is the sun time of some selected meridian. The 
meridian selected is 

75^ west of Qreenwich, for Eaatem standard time. 

90° west of Greenwich, for Central standard time. 

105*^ west of Greenwich, for Mountain standard time. 

120® west of Greenwich, for Western standard time. 

246. Find the difference in time between Greenwich 
time and each of the standard times. 

247. Find the difference between Eastern standard time 
and sun time at Boston (71° 4' W.), New York (74° 1' W.), 
and Washington (77° W.). 

248. Find the difference between Central standard time 
and sun time at Cincinnati (84° 39' W.), Chicago (87° 38' 
W.), and St. Louis (90° 15' W.). 

Find the difference of longitude if the difference of sun 
time is : 

249. 7 min. 48 sec. 251. 1 hr. 18 min. 12 sec. 

250. 51 min. 25 sec. 252. 10 hr. 13 min. 19 sec. 

Find the longitude of a place whose sun time compared 
with Greenwich time is : 

253. 1 hr. 20 min. slow. 255. 46 min. 52 sec. slow. 

254. 2 hrs. 37 min. fast. 256. 3hrs.9min.32sec.&st. 

Find the difference in sun time between : 

257. Boston and Washington. 

258. New York and Chicago. 

269. Boston and London (0° 5' W.). 
260. St. Louia and Rome (12° 27' E.). 
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261. How many half-crowns are equivalent to 285 
guineas ? 

262. Add 23 guineas, 87 sovereigns, 55 crowns, 31 
florins, 53 sixpences, and 79 pence. 

263. A clerk saved from his yearly salary of 150 guineas 
the sum of £16 1 8. S d. What was his average daily 
expenditure ? 

264. Subtract 57 J guineas from £89 12 8. 7| d. ' 
266. Subtract 119 half-crowns from 37 half-guineas. 

266. Find the amount of a servant's wages for 135 dys. 
at lOJ d. per day. 

267. A man takes furnished lodgings in London at 27 8, 
6 d. per week. What rent will he have to pay for the 
months of April, May, and June? 

268. If a man*s income be 450 guineas, and his average 
daily outlay, 19 8. 7J rf., how much can he save in 1 year? 

269. A lady buys 12 yds. of silk -at S 8. 6 d, per yd. ; 
8 yds. of flannel at 1 «. 8 d. per yd. ; 6 pairs of stockings 
at 1 8, 9 d. per pair; and 3 pairs of gloves at 2 s. Q d. per 
pair. If she gives a five-pound note in payment, how much 
change ought she to receive ? 

270. How many dollars are required to pay a debt of 
£153 19 8. 2 df counting a dollar worth 4 «. 2 cf. ? 

271. Find the equivalent in English money of $20,000. 

272. What is the value in U. S. money of 3 pipes of 
sherry wine, each containing 130 gals., if they are invoiced 
at the Custom House at 10 pesetas per gallon ? 

273. A man changed $1000 to English money, paying 
$4.84 per pound. After spending £ 72 17fi. 8rf., he changed 
the remainder to francs, paying 10 d. per franc. After 
spending 1146 fr. he changed the remainder to marks, pay- 
ing 24 fr. for 19 marks. How many marks did he obtain? 
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274. How long will it take a man to walk 1 mi. 240 rds. 
120 yds. at the rate of 3^ mi. per hour?. 

275. In a walking-match a man walked 109| mi. in 24 
hrs. What was his average rate per hour ? 

276. If an express train travels 45 mi. an hour, how 
many feet does it pass over in 1 sec. ? 

277. A train travels the distance between two places in 
4 hrs^ 85 min. at the rate of 16f mi. per hour. How long 
would a train going at the rate of 19^ mi. per hour take 
to travel the same distance? 

278. If a man steps 28 in. each step, and takes 117 steps 
per minute, how long will he be in walking 26 mi. ? 

2T9. If the telegraph posts are placed 80 yds. apart, and 
one is observed to pass the window every 5 sec., how many 
miles per hour is the train travelling? 

280. If a man walk 28 mi. in 6 hrs. 20 min., what is his 
rate per hour ? 

281. A vessel sailed 11,067 mi. between 6 a.m. May 13,, 
and 6 p.m. July 11. What was her average rate per hour? 

282. A man wishing to find his rate of walking, observes 
that he takes 750 steps of 2 ft. 8 in. each in 5 min. What 
is his rate of walking per hour ? 

283. A carriage wheel 10 ft, 9 in. in circumference makes 
l2 revolutions in 10 sec. At what rate per hour is the 
carriage travelling ? 

284. The distance between two hills is 9 mi. A cannon 
was fired on one hill, and persons on the other hill observed 
that the interval between seeing the flash and hearing the 
report was 42|- sec. How far did the sound travel in 1 sec? 

285. In what time would a train travelling 31 mi. an hour 
pass from the earth to the mpon, a distance of 237,628 mi.? 
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Miscellaneous Exebcises. 

(Isclndixig also tke subjects of the preceding chapters.) 

286. How many quires of paper are there in 64 bales ? 

287. How many sheets of paper are there in 80 reams? 

288. How many reams of paper in 19,200 sheets ? 

289. How many half-pint bottles can a druggist fill from 
a demijohn containing 5 gals, of cologne-water ? 

290. How many short tons in 1000 long tons of coal ? 

291. How many minutes in the first 3 months of 1888? 
in the first 3 months of 1889 ? 

292. I bought f of an acre of land for $1500, and sold 
it in lots at 10 cts. per square foot. Find my profit. 

293. How many quart boxes will 6 bu. 1 pk. 3 qts. of 
grapes fill ? 

294. How many gill bottles can be filled with 4 gals, 
of rose-water ? 

295. If a man spend 7 hrs. each day in sleep, how many 
days will this be in 1 yr. ? 

296. Add ^ of a month, ^ of a week, \^ of a day, and 
•^ of an hour. 

297. What is the cost of building a railroad 27 mi. long, 
at $12.50 per yard? 

298. How many quart boxes can be filled from a pile 
of cherries containing 6 bu. 2 pks. 5 qts. ? 

299. How many pint bottles can be filled from a pipe 
of wine holding 120 gals. ? 

300. If you buy 3 pts. of milk a day,, how many gallons 
will you buy in one common year ? 



.-*■ 
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301. The length of the civil year is 865 dys. 5 hn. 48 
min. 49.7 sec. Express the length in days and the decimal 
of a day. 

808. The mean interval between a new moon and the 
next following is 29.530588715 dys. Express this interval 
in days, hours, minutes, and seconds. 

805. A farmer raised 322 bu. 3 pks. of com from 9 A. 
of land. What was the yield per acre ? 

804, A lamp which burns 8 hrs. each evening, burns 
1 gal. of kerosene oil in 4 whs. How much does it bum 
per hour ? 

806. A man had a barrel of cider containing 42 gala. 
He sold 6 gals, to one neighbor, 6 qts. to another, and 6 pts. 
to a third. What is the remainder worth, at 5 cents per 
^uart ? 

306. Farmer Boss raised one year 560 bu. of potatoes. 
He sold 300 bu. at $0.80 per bushel, and peddled the 
remainder at f 0.30 per peck. How much did he receive 
for his potatoes ? 

307. From a field containing 27 A. 95 sq. rds. 26 sq. yds. 
I sold 11 A. 148 sq. rds. 20 sq. yds. How much was left? 

308. Subtract 29-^ rds. from ^ of a mile. Give the 
answer in yards. 

309. Subtract fj- of a day from ^ of the month of 
April. 

310. A frait-dealer sold 3 bu. 8 pks. of apples on Mon- 
day ; 4 bu. 2 pks. 5 qts. on Tuesday ; 7 bu. on Wednesday ; 
1 bu. 1 qt. on Thursday ; 6 bu. 8 pks. 6 qts. on Friday ; 
and 8 bu. 1 pk. 7 qts. on Saturday. How many apples did 
he sell during the week ? 
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311. A manufactarer puts up 4000 doz. of four-ounw 
packages of yeast-powder every week. How many pounds 
does he put up ? 

312. A stationer buys paper at $2.80 per ream, and 
retails it at 18 cts. per quire. How many reams must he 
sell in order to make a profit of $ 1000 ? 

. 313. How many steps averaging 2 ft. 6 in. each must I 
take in walking a distance of 11 mi. ? 

314. How many times will a pendulum vibrate in a 
week, if it vibrate 5 times in 6 sec. ? 

316. A milkman sells 93 qts. of milk per day. How 
many gallons will he sell during the three summer months? 

316. If a man steps 3 ft. at a time, and takes 2 steps 
each second, how &r will he walk in 4 hrs. ? 

317. A coal-dealer bought a cargo of .400 long tons of 
coal at $5.10 per ton, and retailed it at $5.75 per sho^ct 
ton. What was his profit ? 

318. From a piece of land containing 1} A. there were 
sold 4 lots, each containing 42 sq. rds. 116 sq. ft. What 
is the remainder worth, at 20 cts. per square foot ? 

319. A spice-merchant put up 8 t. of ground mustard 
in cans, each holding 4 oz. The mustard cost him $350 
per ton ; the cans, half a cent each ; and the labor of can- 
ning, $0.80 per hundred cans. What will be the profit, 
if he sells the mustard at 10 cts. per can ? 

320. I wish to print 6000 copies of a pamphlet of 72 
pages, on paper weighing 40 lbs. per ream and costing 8 
cts. per pound. Each sheet of the paper makes 32 pages 
of the pamphlet. How much will the paper for the pam- 
phlet cost ? 
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821. On July 1, Mr. Sawyer paid to the city his annual 
water-tax of $24. On Nov. 8, he moved to another city. 
How much money should the city return to him ? 

322. What is the circumference of a wheel which makes 
16,920 revolutions in going 17 mi. 200 rds. ? 

323. Divide 84 wks. 3 dys. 16 hrs. 35 min. by 3 wks. 
4 dys. 17 hrs. 25 min. 

324. How many parcels each weighing 2 lbs. 12 oz. can 
be made up from 1848 lbs. ? 

325. Divide 203 lbs. 9 oz. 1 dwt. 12 grs. by 36. 

326. How many trees can be planted on 5i A. of ground, 
35 sq. yds. being allowed to each tree ? 

327. How many vibrations will a pendulum make dur- 
ing the mouth of December, at the rate of 65 per minute ? 

328. If a field of 7 A. produce 392 bu. of wheat, how 
many bushels may be expected from a similar field contain- 
ing 9 A. 140 sq. rds. ? 

329. A gold snufi'-box weighs 7 oz. 17 dwt. 12 grs. 
What is its value, at the rate of $20.80 per ounce? 

330. A gentleman hires furnished rooms at $6.60 per 
week. How much will he have to pay for the months of 
April, May, and June ? 

331. If 7 horses eat 21 bu. of oats in 16 dys., how long 
will 99 bu. 3 pks. last them ? 

332. The four sides of a field measure respectively, 125 
'yds. 2 ft., 114 yds. 1 ft. 6 in., 80 yds. 2 ft. 3 in., and 
x37 yds. 1 ft. 9 in. What will it cost to surround the field 
with wire fence at 36 cts. per yard ? 

333. How many pounds avoirdupois are equivalent to 
55 lbs. Troy? 
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SS4. A composition consisting of half a dram of sulphate 
of iron, 10 grs. of subcarbonate of potash, a dram of myrih, 
and half a dram of aloes is to be divided into 30 pilk. 
What will be the weight of each pill ? 

335. A cask of wine containing 52} gals, was bottled 
off mto an equal number of quart, pint, and half-pint bot- 
tles. How many dozen of each kind were there ? 

336. At what rate per hour does a man walk who goes 
26 mi. 1100 yds. in 7 hrs. and 6 min. ? 

337. A milkman charges for his milk 7 ct^. per quart 
from Nov. 1 to April 1, and 6 cts per quart for the rest ot 
the year. If a family use 1 qt. daily from Nov. 1 to July 1, 
and 3 pts. daily for the rest ot the year, find the amount of 
their milk bill for the year. 

3S8. If A can mow 275 sq. yds. per hour, and B 330, in 
what time will both together mow a field of 2 A. 150 
sq. rds. ? 

339. My gas-bill for the last 4 mos. of the year was 
$33.50, and the meter showed a consumption of 16,750 
cu. ft. during that time. What was the rate of charge per 
1000 cu. ft. ? 

340. How much land In ^Boston, at $2.25 per square 
foot, will $400,000 buy? 

341. What must be paid for 6 bu. 2 pks. 6 qts. of 
timothy seed at $2.24 per bushel? 

342. How many times is 3 wks. 19 h. 25 min. 15 sec. 
contained in 133 wks. 6 dys. 19 h. 5 min. 45 sec. ? 

343. Take 0.09375 of an acre from 83 sq. rds. 

344. Take |f of 7 A. 120 sq. rds. from -^ of X2 A. 
60 sq. rds. 
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346. Takd ff ^^ ^ ^^7 ^^ H ^^ ^ week. 

346. Take -J^ of a week from ^ of the month of April. 

347. Mr. White's store is 2 mi. 45 rds. 2 yds. from his 
house. If he walks from his house to his store and back 
daily (Sundays excepted), how far will he have walked in 
1 yr. on this road ? 

348. What will 23,280 lbs. of wheat cost at 80 cents a 
bushel ? 

349. A milliner in the busy seasons can earn $3.50 a 
day. If the busy seasons are 12 wks. in the spring and 
12 wks. in the fall, how much can she earn during 
them? 

360. Sold 28 bu. of rye at $ l.IO per bushel, and 57 bu. 
of oats at 60 cents per bushel. How much did I receive 
for the rye ? for the oats ? for both together ? 

361. Make out a bill for the following goods : 240 bbk. 
of sugar, at $ 17.50 ; 800 lbs. of raisins, at $0.16 ; 167 bbls. 
of flour, at $7.25; 95 Webster's Dictionaries, at $6.85; 
3,200 bbls. of flour, at $4.45 ; 375 silver watches, at $ 14.75 ; 
980 yds. of carpeting, at $0.95 ; 69 office chairs, at $3.15. 

362. Farmer Allen sold to Rice & Co. 3 loads of hay 
weighing respectively 1850 lbs., 1455 lbs., and 1920 lbs., 
at $16.80 per ton; and 281 lbs. of pork at $8.25 per cwt. 
He received in exchange 40 yds. of sheeting at $0.09, 8J- 
yds. of cloth at $3.50, and the balance in money. How 
much money did he receive ? 

863. A reservoir which holds 800 gals, of water receives 
76f gals, per hour from one pipe, 86| gals, per hour from 
another pipe, and loses 64| gals, per hour by a third pipe. 
If the reservoir be empty, and all three pipes are opened, 
in what time will the reservoir be filled ? 



104. ABITHMETICAL EXERCISES. 

354. How many cords of wood will be required to make 
7 t. of. charcoal, if 4^ t. of wood make 1 t. of charcoal, and 
1 cd. of wood weighs 3500 lbs. ? 

355. A farm consists of 7 fields measuring as follows : 
9 A. 67 sq. rds.; 13 A. 35 sq. rds. ; 11 A. 99 sq. rds. ; 
7 A. 55 sq. rds. ; 19 A. 25 sq. rds. ; 8 A. 135 sq. rds. ; 
12 A. 80 sq. rds. Required the area of the farm. 

356. A line of railroad is 43-jl^ mi. long. 19 mi. 455 yds. 
have already been constructed. How much remains to be 
constructed ? 

357. A regiment marching 3^ mi. an hour makes 110 
steps in a minute. What is the length of the step ? 

358. A burns kerosene oil, costing 20 cents per gallon, 
and B burns gas, costing $2 per thousand cubic feet. A*s 
lamp consumes | of a gill of oil per hour, and B*s burner 
consumes 6 cu. ft. of gas per hour. If both use light on 
the average 3 hours daily, from Oct. 1 to May 1, how much 
less will A's oil cost than B's gas? 

359. The distance between two wickets was marked out 
for 22 yds. ; but the yard measure was -^ of an inch too 
short. What was the actual distance ? 

360. How many yards of carpet ^ of a yard wide will 
cover a floor 27^ ft. by 19 ft. ? 

361. For carpeting a room lOf yds. long and 7-^ yds. 
broad ^56.32 are paid. At 54 cents per yard, what is the 
width of the carpet used ? 

362. A farmer planted 2 A. 16 sq. rds. of land with 
potatoes. The yield amounted to 150 bu. per acre. He 
kept } of the potatoes for his own use, and exchanged the 
rest for meal at the rate of 2} bu. of potatoes for one bag 
of meal. How many bags of meal did he get? 
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863. Find the expense of carpeting a room 15f ft. long 
and 13-^ ft. broad, with carpet f of a yard wide, at 54 cents 
per yard. 

364. Find the cost of varnishing the floor of a room 
14 ft. 14 in. broad and 15 ft. 6 in. long, at 6 cents per 
square yard. 

366. A lady has 20 lbs. of red currents for making jelly. 
7 lbs. of currents yield 5 lbs. of juice, and the weight of 
the sugar required is f of the weight of the juice. In boil- 
ing down the loss in weight is -|. How much sugar is 
required, and how much jelly will be obtained ? 

366. What weight of water will a rectangular cistern 
contain, the length being 4 ft., the breadth 2 J- ft., and the 
depth 3J^ ft ; a cubic foot of water weighing 1000 oz. ? 

367. A block of stone 4 ft. long, 2J- ft. broad, and IJ ft. 
thick, weighs 27 cwt. of 112 lbs. each. Find the weight 
of 100 cu. in. of the stone. 

368. A milliner with $100 purchased 6 yds. of velvet 
at $4J^ per yard, 10 yds. of ottoman ribbon at $0.46 per 
dollar per yard, 12 yds. of satin ribbon at f of a dollar 
per yard, 8 yds. of black lace at ■} of a dollar per yard, 
24 yds. of white lace at ^ of a dollar per yard, 3 doz. felt 
hats at f of a dollar each, 2 doz. plumes at f of a dollar 
each, and 10 bunches of flowers at |^ of a dollar per bunch. 
How much money remained ? 

369. Samuel picked 7 qts. of berries on Monday, 9 qts. 
on Tuesday, and 6 qts. on Wednesday. He sold what he 
picked on Monday and Tuesday for 12 cents per quart, but 
received only lOJ- cents per quart for those picked on 
Wednesday. He put $ 1.00 in the savings bank, and bought 
a hat for $ 1^. How many handkerchiefs, at 10 cents each, 
could he get with the remsdnder? 
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370. From a rye-field containing 3^ A. a fanner ob- 
tained 62 bu. of rye, and 2 t. 9 cwt. of straw. He sold the 
rye at $1.05 per bushel, and the straw at $13 per ton. 
How much money per acre did the field yield him ? 

871. A man walks 18 mi. 2 fur. 26 rds. 3f yds. in 5|- 
hrs. In what time will he walk 1^ mi. ? 

S72. A farmer exchanged corn, at $ 0.85 per bushel, and 
tye, at $1.40 per bushel, for 12 t. of hay, at $18.50 per 
ton delivered. If he gives 150 bu. of corn, how many 
bushels of rye are required to square the account ? 

373. A farmer exchanged 6 cds. of wood, at $7.25 per 
cord, for 3 bbls. of flour, at $5.75 per barrel, and the rest 
et the pay in sugar, at 6f cents per pound. How many 
pounds of sugar should he receive? 

374. What is the freight bill for carrying 87,550 lbs. of 
beef from St. Louis to New York, at $0.56 per hundred- 
weight ? 

376. In Trenton, N. J., there are 23 pottery estAblish- 
xnents with an aggregate of 110 kilns, and an annual pro^ 
duotion of $4,000,000 worth of goods. What is the 
Average value produced by each pottery ? by each kiln ? 

376. At a printing house, male compositors get 35 cents 
per 1000 ems, and female compositors, 25 cents. If a male 
compositot can set 6000 ems in a day, how many ems must 
a female compositor set in order to earn the same amount 
of money? 

377. What is the value of a chest of tea containing 
79 lbs. 10 oz., at 62^ cents per pound ? 

378. Add together 6 sq. yds. 7 sq. fb. 56| sq. in., 17 
sq. yds. 4 sq. ft. 91f sq. in., 5 sq. yds. 3 sq. ft. lOOf sq. in., 
and subtract 20 sq. yds. 7 sq,. ft. 140| sq. in. from the sum. 
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879. Beduce 7 hrs. 15 mia. to the decimal of a day ? 

When it is 7 a.m. sun time at Paris (2^ 2ff £.), what is 
the time : 

380. At Petersburg (30** 19' E.) ? 

381. At Calcutta (88* 26' E.) ? 

382. At New York (74** W.) ? 

383. At San Francisco (122* 14' W.) ? 

384. How many yards of flannel, at 54 cents per yard« 
are equal in value to 12 pairs of blankets, $ 7.56 per pair ? 

385. Beduce 56 days to the decimal of a year. 

« 

386* Two railway trains start at 7 a.m. at opposite ends 
of a line 640 mi. long. Their average rate is 32 mi. an 
hour. At what hour will they meet ? 

887. For transporting a pile of coal from one place to 
another, 18 laborers were employed with wheelbarrows 
holding on the average 220 lbs. of coal. After they had 
made 10 trips, the pile was reduced one-half in size. What 
was the weight of the pile ? 

388. How many days and hours are there from March 
8, 10 A.M., to Nov. 13, 11 P.M. ? 

389. How many days and hours are there from 2 A.M., 
Feb. 3. 1887, to 6 p.m., D^. 23, 1889? 

890. A bicyclist travels 50 miles in 3 hrs. 6 min. 40 sec. 
What was his rate in feet per second? 

391. I own 4 out of 76 shares in a business. What will 
be my share of a profit of $19,837.56? 

392. How many times does a wheel whose circumference 
is 18^ ft. turn in going 2/^ mi. ? 



108 



ARITHMETICAL EXEBCISES. 



393. Extract from a farmer's note-book, January, 1885 : 





Daily Rations. 


No. of 

Animala 

Jan. 1, 




Antmala. 


Oata. 
qta. 

12 


Ueaf. 
qta. 


Hay. 
Iba. 

16 
8 

14 
3 


Straw, 
Iba. 


Roota. 
Iba. 


Motea, 


Horses, 
Oxen, 
Cows, 
Sheep, 


4 
2 


12 

10 

10 

2 


30 
20 
10 


7 

9 

11 

62 


Jan. 4, lold S ooiri. 
Jan. 9, aold 1 cow. 
Jan. IS, sold 1 horaow 
Jan. IS, sold 41 ahoep. 
Jan. 16, boaght S oxen. 
Jmn. 16, boaght 16 sheeii. 



Hence, find the total consumption of each article of food 
for the month. 

394. If a postman walk 3f mi. every morning, and 2J 
mi. every evening, how far will he walk between Jan. 1, 
1888, and the end of the following June, supposing no 
delivery of letters on Sundays ? 

396. A bequest of $251.28 is left to 7 men and 10 
women, so that each man is to have twice the share of each 
woman. How must it be divided ? 

396. A farmer hires two farms, of 53 A. and 27 A. 
respectively. He pays $8.40 an acre for the one, and 
$6.80 an acre for the other. After paying $499.20 in 
money, how much wheat at $ 1.35 per bushel must he give 
to make up the remainder of his rent ? 

397. The leading- wheels of a locomotive are 5 yds. 2 ft. 
2 in. in circumference; the driving-wheels, 8 yds. 1 ft. 9 in. 
How often will the former turn^hile the latter turn 618 
times? and what distance will have been run? 

398. Find the G.C.M. of 116,039, 122,067, and 137,137. 

399. A cargo steamer leaves port at the rate of 8J- mi. 
per hour at 3 a.m. on Monday. At midnight, Monday 
night, a despatch boat starts in pursuit at the rate of 15 mi. 
an hour. When will they be in sight of one another, sup- 
posing them to be visible 6 mi. off? 
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400. I am asked to supply a ton of fusible metal consist- 
ing of 8 parts by weight of. bismuth, 5 lead, and 3 tin. 
The only bismuth I happen to have in stock is in an alloy 
consisting of 9 parts of bismuth, 4 lead, and 3 tin. How 
much of my alloy must I take, and how much lead and tin 
must I add to make up the order? 

401. Two wheels in gear have, respectively, 10 teeth and 
64 teeth. How many times will the smaller revolve while 
the larger revolves 575 times ? 

402. A, B, are three places on a river, A and C being 
equally distant from B. A boat can go from A to B and 
back in 5^ hrs., and from A to in 7 hrs. How long would 
it take to go from C to A ? 

403. The new English ordinance maps are made on the 
scale of 25 in. to the mile. The map of a certain parish is 
5 sq. ft. in area. Find the number of acres in the parish. 

404. At a collection after a sermon the boxes were found 
to contain 4 five-dollar bills, 9 one-dollar bills, 22 half- 
dollars, 34 quarters, 73 dimes, 96 half-dimes, and 118 
nickels. What was the sum collected? 

405. A fire is maintained in a stove 14 hrs. daily, from 
Nov. 1 to May 1. The price of coal is $7.50 per ton, 
and the stove consumes on the average 2^ lbs. of coal per 
hour. Find the total cost of maintaining the fire. 

406. Reduce 10 min. to the decimal of a day. 

407. Mr. B engages a seamstress to make him one dozen 
of shirts. She pays 12J- cents per yard for the cloth, and 
60 cents apiece for the bosoms, and charges him 15 cents 
apiece for thread and buttons, and 50 cents apiece for the 
making. What is the amount of her bill, allowing 3^ yds. 
of cloth to each shirt ? 
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408. If a man saves $77.40 out of a yearly income of 
$ 1260, how much does he spe.nd per day ? 

409. A dealer in notions paid $7.20 for 12 bunches of 
feathers, each bunch containing 12 doz. of feathers. How 
many feathers should he sell for 5 cents in order that his 
profit may amount to $3.60? 

410. Mr. Glaisher, when in a balloon 4 mi. from the 
earth, heard a railway train directly below him. How 
many seconds was the sound in reaching him if it travelled 
at the rate of 1100 ft. per second? 

411. How many days are there from Dec. 17, 1887, to 
Oct. 3, 1888, both dates included ? Express the result as 
the fraction of a year. 

412. Divide the product of 17.161 and 0.098 by the 
product of 1.31 and 64.33. 

413. Find to the nearest second the time occupied by 
light in passing to the planet Neptune from the sun, the 
velocity of light being 186,000 mi. per second, and the dis- 
tance 2746 millions of miles. 

414. How many times must I walk round a garden 
80 ft. long and 36 ft. wide in order to walk 3 mi. ? 

415. Sound travels 1120 ft. per second. What is the 
distance of a thunder-cloud when the thunder is heard 
17^ sec. after the lightning is seen ? 

416. Europe contains 3,375,860 sq. mi., and Australia 
contains 4,255,000. How much larger is Australia than 
Europe ? Find the population of each, if Europe has 90 
inhabitants to the square mile, and Australia 3 inhabitants 
to every 4 sq. mi. 

417. A man sold ^ of his farm, and then ^ of the 
remainder; he then had 44 A. left. How many acres 
were there in his farm ? 
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418. A markeirwoman bought eggs at 18 cents per 
dozen, and sold them at the rate of 5 eggs for 8 cents. 
After the day s sales were finished she found that she had 
made just 48 cents on the eggs. How many eggs had she 
sold? 

419. Divide 288 lbs. between A and B so that if A give 
B 4^ of his share, they may have equal weights. 

420. Which is the faster rate, 42 mi. per hour or 20 yds. 
per second ? By how many yards per minute is one rate 
fiBkster than the other ? 

421. How much will it cost to carpet a room 21 ft. long 
and 18 ft. wide, with carpeting J of a yard wide, the strips 
running across the room, at $1.75 per yard, if there is no 
waste in matching the pattern ? 

422. A room is 16 ft. long, 14 fb. wide, and 10 ft. high. 
It has 3 windows 6 ft. by 3^ ft., 2 doors 7 ft. by 3 ft., and 
the baseboard is 9 in. wide. Find the cost of plastering 
the room at 15 cents per square yard. 

423. A milkman takes 2 qts. of milk from a can con- 
taining 2 gals, of milk, and fills the can up with water. 
Seeing, however, that his supply of milk is still likely to 
run short, he pours out 2 qts. more from the can and fills 
up with water. How many quarts of milk are left in the 
can ? 

424. A tank contains 3027 gals, of water. To empty it 
three cocks are opened, which allow to flow out per minute, 
the first 4^ qts., the second 3^ qts., and the third 2f qts. 
In how many minutes will the tank be empty ? 

426. The great bell of Moscow weighs 202 long tons. 
If bell-metal consists of 77 parts copper and 23 parts tin, 
how many tons of copper and of tin are there in the bell 7 
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426. If a walk 4 ft. wide is undeTonad a psilc 900 ft. 

square within the enclosure, how many square yards will 
it contain ? 

427. How many bushels of grain will a bin hold that is 
15 ft. long, 6^ ft. wide, and 3} ft. deep ? 

428. A man who had 332 gals. 2 qts. 1 pt. of wine sold 
239 gals. 3 qts. 1 pt., at 25 cents per pint, and then bottled 
the rest in bottles each holding 1 pt. 3 gi. How many 
pints did he sell ? How m^ch did he receive for what he 
sold ? How many bottles did he fill ? 

429. How many pickets 3 in. wide, placed 3 in. apart, 
will be required to fence a lot 99 ft. by 231 ft., and what 
will they cost, at |3.25 per C. ? 

430. How many yards of carpeting f of a yard wide 
will be required for a floor 18 ft. long, 16 ft. 4 in. wide, 
if the strips run lengthwise of the room, and there is a 
waste of •}• of a yard in each strip in matching the pattern ? 

431. An apothecary bought 15 lbs. of opium, at $10.24 
per pound avoirdupois, and sold the same in pills of 1 gr. 
each, at the rate of 25 cents for 10 pills. How much did 
he gain ? 

432. A grocer buys 30 hhds. of molasses, containing 
each 122 gals., at 54 cents per gallon, and sells them at 70 
cents per gallon. What profit does he make, allowing a 
waste of 6 gals, for each hogshead ? 

433. A gentleman's income amounts to $4000. He 
pays $ 800 for rent ; .his average daily outlay for food and 
servants is $3.20; the cost of light for the year is $21; 
and of heat, $116 ; and he pays out during the year $550 
for clothing and for the education of his children ; he also 
puts $800 in the savings bank. How much of his salary 
is left for incidental expenses? . . 
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434. The length of the sidereal year is 365.2564 dys. 
Express the decimal fraction in hours, minates, and seconds. 

436. A bookseller bought 912 copies of a dictionary, at 
the rate of $45 per hundred. He sold 400 of them in lots 
of 10 each, at $6 per lot. How much apiece must he ask 
for the remainder to make $50 by the transaction? 

436. A grocer has two hogsheads of molasses : one con- 
tains 100 gals., but the quantity in the other is unknown. 
He has paid for the molasses 60 cents per gallon, and he 
sells it all at 75 cents per gallon thereby gaining $27. 
How many gallons did the second hogshead contain ? 

437. To pay an election bet, Mr. Mullen had to sell 
peanuts on Boston Common until the profit amounted to 
$50. If he can sell 2 bu. an hour, and the profit is 4 cents 
per quart, how long will it take him to pay the bet, and 
how many quarts of peanuts must he sell ? 

438. Find the expense of erecting 7 mi. 1300 yds. of 
telegraph wire at $120 per mile ; also the cost of the same 
length of wire at $8 per hundredweight (100 lbs.), reckon- 
ing 1000 yds. to the ton. 

439. Reduce to their lowest terms the fractions 1V5V4 , 
lWA > ^^^ ^^^° subtract the less from the greater. 

440. The Flying-Dutchman Express runs from London 
to Exeter, a distance of 193^ mi. in 4^ hrs., making one stop 
of 10 min., two of 5 min. each, and one of 3 min., on the 
way. What is its average speed when in motion ? 

441. The Scotch Express runs from London to Edin- 
burgh, a distance of 393f mi. in 9 hrs. making one stop of 
80 min., three of 5 min. each, and one of 3 min. on the 
way. What is its average speed when in motion ? 
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442. A runs a mile in 5^\ min. ; B, in b^ min. Which 
is the faster runner? By how many seconds would he 
win in a mile race ? 

443. If $ 8853.66 are divided equally among 909 persons, 
how much will each person receive ? 

444. For repairing a road, a town employs 6 men who 
work each 10 hrs. a day, and together repair 15 yds. in 
one hour. The road is 3^ mi. long. How many days will 
the men be employed ; and what will the work cost, if each 
man receives 25 cents per hour ? 

446. Reduce 5 hrs. to the decimal of a day. 

446. A grocer owes a silversmith for 3 doz. of table- 
spoons, at $10.92 per dozen, and 4 doz. of teaspoons, at 
$9.06 per dozen. How much tea at 92 cents a pound will 
cancel the debt ? , 

447. How many dollars, worth 4 5. 2d, each, will pay 
abillof£1117«. 6(i.? 

448. Divide 0.07504 by 23.45, and 0.00044408 by 112, 
and add your results. 

449. After drawing off 132 gals, of water from a cistern, 
it was found to be just -f full. How many gallons will the 
cistern hold ? 

460. If a roll of paper a mile long will just cover 1210 
sq. yds., how wide is the paper? What will the roll weigh, 
if 6i yds. weigh 7^ oz. ? 

461. A contractor estimates that he can complete a 
piece of work in 51 dys. by employing 28 men. At the 
end of 84 dys. he wishes to engage additional men enough 
to finish the work in 14 more days. How many men must 
he engage ? 
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452^i If 50 yds. of silk worth $1.08 per yard are ex- 
changed for 30 yds. of cloth, at what price per yard is the 
cloth reckoned 7 

463. The lunar month is 29.58 dys. Express this value 
in days, hours, minutes, and seconds. 

464. A laborer is in the habit of spending 10 cents daily 
for beer, and 20 cents a week for tobacco. If he gives up 
the habit, how many yards of carpeting at 90 cents per 
yard could he purchase with the money saved in one year? 

466. A can do a piece of work in 6 dys., and B can do 
it in 7 dys. If they work together for 2 dys., and A then 
leaves, how long will it take B to finish the work ? 

466. If 35 yds. are equal to 32 meters, and 3 meters of 
silk cost 84 frs., and 1 fr. is equal to 20 cents, what will 
5 yds. of silk cost ? 

467. Express ij3^ of a common year in days, hours, etc., 
and subtract the result from a week. 

468. A boy has a certain sum of money, of which he 
spends -|, and then ^ of the remainder, and he has $1.22 
left. How much had he at first ? 

469. Reduce to their lowest terms the fractions T*f%%, 
AVA » ^^^ ^^^^ subtract the less from the greater. 

460. A clothier bought 175 yds. of cloth at $2.82 per 
yard, and retailed it at $3.24 per yard. What did he gain 
on the whole ? 

461. A man bought a piano for $600, a writing-desk 
for $ 140, and an easy-chair for $30, and paid for them in 
ten-dollar gold pieces. What was the whole sum paid? 
How many ten-dollar pieces were paid for each article, and 
how many all together? 
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462. A farmer buys 25 sheep for $180, and 17 more for 
$126. What will he gain by selling the whole at $7.87^ 
each? 

463. If a boat 63 ft. long travel f of its length each 
stroke, how many strokes will be required in rowing a 
course of |^ of a mile ? 

464. Multiply 2 mi. 3 fur. 117 yds. by 67f 

466. A watch is set right at 9.15 a.m., and it gains 3^ 
min. every hour. At what o'clock will it have gained 
exactly f of an hour, and what time will it then indicate ? 

466. How many miles will be travelled between 11.40 
A.M. and 4 p.m., at an average rate of 27:J^ mi. per hour for 
2 hrs. 25 min., and of 43|^ mi. per hour for the remainder 
of the time ? 

467. A man bought 85 sheep at $19.20 a head. He 
sold 7 sheep at $ 25.20 a head. At what price per head must 
he sell the others in order to gain $ 140 on the whole ? 

468. Divide $36 among 5 persons so that the shares of 
two of them shall each be $2.40 less than the shares of 
each of the others. 

469. Reduce ^ of 2} yds. to the fraction of a rod. 

470. If I can walk 350 yds. in 2 min. 40 sec, how long 
will it take me to walk 560 yds. ? And how far can I walk 
in 3 min. 44 sec. ? 

471. Simplify 7-2H + 3«-5f + 3A + li— If. 

472. From a field of rye containing 4 A. 64 sq. rds. a 
farmer obtains 84 bu. of rye worth 90 cents per bushel, 
and 3 t. 18 cwt. of straw worth $ 10.50 per ton. What is 
the gross income per acre from the field ? 

473. A box containing 9 doz. pairs of kid gloves was 
offered at $97.20. What was the price per pair ? 
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<T4. Asm bcfi^it attfae isame rate per acre two fields, 
one containing 28 A. 40 sq. rds., the other 34 A. 52| sq. rds. 
The larger field cost $456 more than the other. What 
was the cost of each field ? 

476. The rails of a railroad weigh 70 lbs. per yard, 
and cost $42 per ton. Find the cost of the rails needed to 
build a double-tracked road 64 miles long. 

476. A bushel of wheat weighs 60 lbs., and 100 lbs. of 
wheat yield 74J lbs. of farina. When wheat is worth 90 
cents per bushel, what is the value of farina per hundred- 
weight, disregarding the cost of making it? 

477. A gentleman spends on the average $10.44 daily. 
At the end of the year he has saved $1680. What is his 
yearly income ? 

478. I use 4 lamps, each burning ^ oi & pint of oil per 
hour, and keep them burning for 4 hrs. each evening. On 
the evening of Oct. 13 T began to supply them with oil 
from a 40-gallon cask full of oil. On what date will the 
cask be empty ? 

479. A cistern holding 200 gals, is filled by 2 pipes. 
One pipe supplies 0.15 of a gallon per second, the other 
If qts. per second. If the first is turned on for 10 miu. 
and afterwards both run together, in what time will the 
cistern be filled ? 

480. A barometer, in four successive days, rose 0.135, 
0.044, 0.095, and 0.573 in. respectively. It then fell 0.021 
and 0.417 in. in the two next days. If the first reading 
was 29.024 in., find the last reading. 

481. Bronze consists of 4^ parts of copper to 1 part of 
tin ; how much copper must be added to 656^ lbs. of tin 
to make bronze? 



118 ARITHMETICAL EXERCISES. 



482. Simplify 1^ X ll^-r-^} X ^ 



8f + 5A' 4iot93V 

483. The total length of the lines of railway open m 
the United Kingdom in 1872 and in 1882, with total traffic 
receipts and working expenses, were as follows : 

Total Length. Total Beceipts. Total Expenses, 

1872, 15,814 mi. £51,304,114 £26,293,304 
1882, 18,457 mi. £66,537,128 £36,170,436 

Find for each year to the nearest penny the net receipts 
per mile. 

484. If the scale of a map is 25 in. to the mile, how 
many sq. ft. will there be in the map of a town containing 
4800 A. ? 

486. A, B, and C agree to do a piece of work for $12.60. 
A does ^ of it, and then goes away ; B does ^ of what A 
leaves ; and then C finishes the work. What sum of money 
should each man receive ? 

486. Find the value in days, hours, etc., of 2.723 dys. -j- 
4.659 hrs. + 21.234 min. + 7.36 sec. 

487. A man starts at 9 a.m. on a journey of 21 miles, 
walking S^ mi. per hour. At 11.48 a.m. he quickens his 
pace by -J- mi. per hour. At what o'clock will he arrive at 
the end of his journey, and how much sooner than if he 
had kept on at his original rate ? 

488. By what number must you multiply 49 in order 
to diminish it by 35 ? 

489. What fraction of 21 cu. yds. 11 cu. ft. 1215 cu. in. 
are 3 cu. yds. 1 cu. ft. 1161 cu. in. ? 

490. The mean daily temperatures registered during a 
certain week in January were, 7®, 3.6®, —9", 6°, —3®, 0®, 8®; 
find the average temperature for the week. 



COMMON MEASURES. 119 

491. A boy can swim in still water 1 yd. per second, 
and a stream flows at the rate of 15 yds. per minute. How 
far can the boy swim down the stream in 10 min. ? How 
long will it take him to swim 180 yds. up the stream ? 

492. The longitude of Pekin is 116* 29' E. of Green- 
wich, and of Chicago 87° 40' W. of Greenwich. What is 
the mean solar time at Chicago when it is midnight at 
Pekin? 

493. Air weighs yf^- as much as water, and a cubic foot 
of water weighs 621 lbs. very nearly. How many cubic 
feet of air will weigh 1 lb. ? 

494. A crew can row 12 mi. an hour in still water. 
How long will they be in rowing 3i mi. against a stream 
whose rate is 2 mi. an hour? How far could they row 
down the stream in 23 min. ? 

496. An imperial gallon of water weighs 10 lbs., and a 
cubic foot of water weighs 1000 oz. ; how many imperial 
gallons are there in a cistern containing 64 cu. ft. ? 

496. I have three lamps. The first burns ^ as much as 
the second, and the third burns 9 pts. of oil while the sec- 
ond burns 10 pts. If the third burns a pint of oil in 6 hrs., 
in what time will the first burn a pint of oil ? 

497. The moon revolves around the earth in 27 dys. 
7 hrs. 48 min. Express this interval as a decimal number 
with the day for the unit. 

498. A man who has bought 842.45 A. of pasture land, 
at $ 18.25 per acre, wishes to sell it so as to realize a profit 
of $500. He divides the land into nine equal lots, and 
sells seven of them at $19.40 per acre. What price per 
acre must he ask for the other two lots ? 
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499. Find the total product of each principal crop pro- 
duced in Massachusetts in 1880, from the following data: 

Avefage yidd 
per Acre. 

55,980 33.5 biiijhels. 



dumber of 
Acres. 



20. 
17.5 
31. 
126. 
1.08 tons. 



« 



11 



i« 



Indian corn, 

Buckwheat, 5,212 

Rye, 24,600 

Oats, 23,139 

Potatoes, 41,620 

Hay, 799,714 

600. A clock which loses 35 min. daily, is set exactly 
right at noon. What is the correct time when this clock 
indicates 10.30 p.m. of the same day ? 

601. Simplify g ^^\yJ3J^^^ -2| of A- 

602. Simplify 3^ X 5| - 2^ X 1^ - 4^ X 3^ + 1054^. 

603. If 1 lb. of dry oak wood has \^ of the heating 
power of 1 lb. of coal, and 1 cd. of oak wood weighs 3610 
lbs., and costs $10.50, what must be the price of coal per 
ton to make it just as cheap to burn the one as the other? 

604. In an estate of 3779 A. 16 sq. rds., the roads occupy 
66 A. 48 sq. rds. What fraction of the estate is occupied 
by the roads? 

606. If 1 yd. = 0.9144 meters, how many meters are 
there in 1^ mi. ? 

606. Light travels 186,000 mi. per second. What is the 
distance from the earth to the sun, if light takes 8.1583 min. 
to travel the distance? 

607. Starting at 10.10 A.M. I find I have walked 6^ mi. 
by 11.45 A.M. ; I then walk at a slower rate 8} mi. further 
by 1.55 P.M. What was my average rate in miles per hour 
at first ? During the last 8 J mi. ? For the whole journey ? 
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508. What is the value of 127 mi. 224 rds. of telegraph 
wire, at $35.28 per mile? 

609. Simplify lltZ-^^-^^^ -+-101. 

^ ^ 13i~(2|x5i) ^ 

610. Foar bells toll at intervals of 3, 4, 5, and 8 sec.^ 
respectively, commencing at the same instant; at what 
intervals will they toll simultaneously? 

611. Simplify 2J X 3i - 3^ X 4i - 2J X 5i + 1098^. 

612. If the range of a gun is 9500 yds., what is it in 
kilometers ? (One kilometer = 1094 yds.) 

613. From a heap of shot weighing 3J- lbs. 560 shot are 
taken, and the heap is then found to weigh 2t lbs. Find 
the weight of a single shot, and the number originally in 
the heap. 

614. Reduce 3 wks. 4 dys. 20 hrs. 6 min. to the decimal 
of 60 dys. 

616. A can do a piece of work in 3 dys. ; B can do 
twice gs much in 5 dys. ; and C three times as much in 
7 dys. How long will it take them, working together, to 
do five times the original work ? 

616. A vessel holds 4^ qts. How many times can it 
be filled from a tank holding 94|-| gals., and how much 
water will remain ? 



617. Simplify ^~"i^(^ + R 



2-i 

618. Reduce 3 yds. 2 ft. 9 in. to the decimal of 5 mi. 

619. After drawing 5 gals, from a cask, and then half 
of what was left, the remainder, sold at 6 cents a pint, pro- 
duced $8.36. What did the cask hold when full? 
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520. A can walk 4^ mi. per hour; and B can walk 
110 yds. per min. Which is the faster walker, and in 
what time would he overtake the other, if the latter have 
2 min. the start ? 

521. At what times between 4 and 5 o'clock are the 
hands of a clock at right angles? together ? opposite ? 

522. It is 3.13 P.M. mean sun time at a place A when it 
is 11.44 A.M. at a place B. Find the difference in longi- 
tude between A and B. 

523. Multiply 2 dys. 15 hrs. 35 min. 14 sec. by 3^. 

524. The length of a journey is 82 mi. If I go f of it 
by rail, at 41 mi. per hour ; ^ by coach, at 7 mi. per hour ; 
and walk the rest of the way, at 3f mi. per hour, how 
long will it take me to make the journey? 

525. If a knot is ^^ of a degree, and a mile is 0.01477 
of a degree, find the value of a knot (to four decimal 
places) in terms of a mile. 

526. What number contains 1832 as often as 6^ con- 
tains 0.023 ? 

527. If the telegraph poles by the side of a railway are 
placed at intervals of 70 yds., at what rate in miles per 
hour is a train travelling, which passes three of these 
intervals in 11 sec. ? 

528. By what fraction must you divide 62 in order to 
increase it by 12J^ ? 

829. Simplify 3f Of jlp^^l^-^. 

530. A very good soil is one f of which is clay, -^ is 
sand, and the remainder is lime. How many pounds of 
each substance are there in 70 lbs. of this soil ? 
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531. If } and then ^ of a piece of cloth are sold, and 
3^ yds. remain, what was the whole length of the piece? 

632. The amount of juice in the sugar-beet is ^^ of its 
weight, but the amount that can be extracted is only ^. 
How many pounds of sugar-beets are required to furnish 
1000 lbs. of juice, and how much juice will be thrown away 
with the pulp ? 

533. There is a barn 40 ft. long, and each side of the 
roof is 20 ft. wide. It is shingled with shingles 18 in. long, 
and averaging 4 in. wide. The shingles lie ^ to the 
weather. How many bunches of a quarter-thousand each 
will be required to cover the roof? 

534. A man engaged to work a year for $360 and a 
Buit of clothes. At the end of 8 mos. he quit work on 
account of sickness, and received for his wages the suit of 
clothes and $220. Find the value of the suit o£ clothes. 

535. If it is worth $ 1 to saw a cord of wood consisting 
of sticks 4 ft- long into pieces 1^ ft. in length, how much 
is it worth to saw a cord consisting of sticks 8 ft. long into 
pieces of the same length ? 

536. A boat, whose rate in still water is 14 mi. per 
hour, is 10 hrs. longer in going up a river a certain distance 
than in coming down the same distance. Find this dis- 
tance, knowing that the current of the river is 2} mi. an 
hour. 

537. The longitude of Boston is 71'' 4' W. What is the 
time by the sun at Boston when it is 3.35 a.m., June 9, in 
London (long. 0^ 6' W.) ? 

538. The captain of a steamer, sailing from London to 
New York, found on taking an observation, that the sun 
crossed his meridian at 1 hr. 42 min. 60 sec. p.m. by Green- 
wich time. Find his longitude. 



CHAPTER V. 

PERCENTAGB. 

What per cent of a number is : 

1. 0.06? 0.10? 0.45? 0.06J? 0.8? 

2. 0.6? 0.155? 0.875? 0.2875? 0.16? 
8. 1.20? 2.50? 8.625? 4.015? 6.875? 
4. i? i? f ? I? I? *? i? H? 

»• i? t? W A? A? kV? a? 

«. A? A? f ? A? 7*Tr? AV? tVs? 

What decimal fraction of a number is : 

7. 10%? 60%? 70i%? 92^%? 87i%? 

8. 20%? 20.5%? 83.17%? 144%? 256%? 

9. 35i%? 4f%? 216.75%? 1.18%? 12.5%? 

What common fraction of a number is : 

10. 5%? 15%? 6i%? 33i%? 60%? 

11. 45%? 12J%? 16|%? 66|%? 70%? 

12. |%? 6yV%? 114|%? 222J%? 93^%? 

Find: 

18. 18% of 11297. 17. 87|% of 1 1624.50. 

14. 11% of $1000. 18. 2J% of 17135.80. 

16. 5% of 1742.10. 19. 8}% of $777.50. 

16. 47J% of $7893. 20. 12J% of $994.70. 
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21. What per cent of 200 is 4 ? 

22. What per cent of 480 is 12 ? 

23. What per cent of 16,400 is 2624 ? 

24. What per cent of 270 is 90 ? 
26. What per cent of 90 is 270 ? 

26. What per cent of 8217 is 1643.4? 

27. What per cent of 4530 is 6040 ? 

28. What per cent of 10,400 is 650 ? 

29. A merchant imports 2740 boxes of oranges, and finds 
upon receiving them that 548 boxes are decayed. What 
per cent of the whole number was decayed ? 

30. A gentleman purchases a farm for $ 7490, and agrees 
to pay 10% down, 17% at the end of the first year, 27% 
at the end of the second year, and the remainder at the 
end of the third year. Find the amount of each payment. 

31. A brick kiln contained 29,800 bricks, and, after burn- 
ing, it was found that only 24,734 were in good condition. 
What per cent had been spoiled in burning ? 

32. What is the difference between 4^% of $740 and 
2J%of$1680? 

33. A house worth 1 4000 rents for $360 a year. What 
per cent of its value does it rent for ? 

34. If 24 bn. of com are raised from 1 pk. of corn, what 
per cent is the increase ? 

35. For the fiscal year 1885, the revenue of the United 
States was $181,471,939, and the expense of collecting it 
was $6,494,847. What per cent (to two decimial places) 
was the latter sum of the former ? 
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86. 87 is 20% of what number ? 

87. 40 is 6^% of what number ? 

88. 620 is 33^% of what number ? 

89. 24832.08 is 36% of what number ? 

40. 4140.15 is 8|% of what number? 

41. 2f is 3% of what number 7 

42. \ is 12^% of what number 7 

43. 0.08 is 16f % of what number ? 

44. 630 is 140% of what number ? 

45. 190 is 250% of what number 7 

46. The population of Arizona increased between 1870 
and 1880 from 9658 to 40,440. Find (to two decimal 
places) the increase per cent. 

47. The population of a city increased 30,000 in ten 
years, a gain of 24%. What was the population at the 
beginning and the end of the period 7 

48. A clerk spent 50% of his salary for board, 20% for 
clothes, and 8% for amusements, and saved $330. What 
was his salary 7 

49. A man owning 30% of a mine gave 25% of his share 
to his son, who sold what he received for $12,000. What 
was the value of the mine 7 

60. A farmer raised 20% more com this year than last, 
and 26% more last year than the year before, when he 
raised 160 bu. How many bushels did he raise this year 7 

51. In a barrel of alcohol containing 36 gals, the water 
is 20% of the spirit. How many gallons of each? 

52. If milk yields 18% of cream, and cream yields 24% 
of butter, and a quart of milk weighs 1 lb., how many quarts 
of milk will yield 470 lbs. of butter 7 
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63. 145 is 25% more than what Dumber ? 

54. 91 is 40% more than what number? 

56. 39 is 40% less than what number? 
66. 297 is 12^% more than what number? 

57. 110 is 66|% less than what number ? 

58. 1240 is 55% more than what number ? 

59. 260 is 33^% less than what number? 

60. 901 is 6^% more than what number ? 

61. What number increased by 27% becomes 5.08? 

62. What number diminished by 16^% becomes 60? 

63. What fraction increased by 37^% becomes 1 ? 

64. What fraction diminished by 60% becomes -j^? 

65. If I am offered 8% for the use of money for one 
year, what sum must I lend in order to receive $972 at 
the end of the year ? 

66. Iron expands 0.64% of its length when heated from 
the freezing-point of water to the boiling-point. If an iron 
bar surrounded by boiling water is 10 ft. long, find its length 
(to the nearest inch) when placed on ice. 

67. A man sold a house for $6800, which was 15% less 
than what the house cost him. What did the house cost 
him? 

68. Add together 25% of $763.22, 16% of $847.16, and 
6i% of $1234.17. 

69. The cattle of a ranch have been increased 600% 
since the ranch was established. They now number 1400. 
What was the original number ? 

70. If the population of a city has increased 35% during 
the last ten years, and is now 113,400, what was the popu- 
lation ten years ago ? 
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What must be the selling price of a thing : 

71. Costing $4 in order to gain 2b% ? 

72. Costing $ 12 in order to lose 12 J % ? 

73. Costing $3.50 in order to lose 18% ? 

74. Costing $225 in order to gain 200% ? 

What per cent is gained or lost if a thing : 
76. Cost $6 and is sold for $5 ? 

76. Cost $0.62i and is sold for $0.60? 

77. Cost $1360 and is sold for $1428? 

78. Cost $ 1700 and is sold so as to gain $204 ? 

79. A man bought a horse for $ 250. What price must 
he ask for him in order to gain 40% ? 

80. If I buy flour at $ 5.25 per barrel, and sell it at 
$6.25, what is the gain per cent? 

81. If 80 cds. of wood are bought at $4.50 per cord, and 
sold so as to gain 33^%, what amount of money is gained ? 

82. What per cent is made by buying coal by the long 
ton and selling it by the short ton, at the same price ? 

83. How many poilnds of sugar costing 5 cents per 
pound must be sold for a dollar, in order to gain 25% ? 

84. If I buy cloth at $2.75 per yard, and sell it at $3.10, 
what is the gain per cent ? 

85. If 125 overcoats cost $2500, for what must they be 
sold apiece in order to gain 7} % ? 

86. A grocer bought 120 bbls. of apples, each containing 
2 bu. 1 pk., at $1.50 per barrel, and paid $14.40 to have 
them brought to his store. If the loss from shrinkage and 
decay amounts to 20%, what is the lowest price per peck 
at which he can sell them in order to be sure of clearing 
10% on his outlay? 
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What is the cost of a thing if: 

87. 20% is gained by selling it for $60? 

88. 20% is lost by selling it for $60? 

89. 5^% is gained, and the sum gained is $38.12^? 

90. 21% is lost, and the sum lost is $20.25? 

91. 150% is gained, and the sum gained is $36,000? 

92. 150% is gained, and the selling price is $36,000? 

93. By selling milk at 6 cents per quart, a milkman 
gains 50%. What did the milk cost him ? 

94. A grocer lost 15% by selling a 40-lb. tub of butter 
for $17. What did the butter cost him per pound ? 

96. A man sold a house for $2360, which was 10% less 
than cost. What did the house cost him ? 

96. A merchant gained 17% by selling a quantity of 
velvet for $3789.40. What did he pay for the velvet? 

97. If I buy cloth at $2 per yard, and silk at $2.80 per 
yard, and sell the cloth at $2.50 per yard, at what price 
must I sell the silk to make the profit on one the same as 
on the other ? 

98. A gunsmith gained 20% by selling revolvers at 
$8.75 each. What was the sum gained on 30 revolvers? 

99. I sold a horse for $425, thereby losing 15%. For 
what ought I to have sold him to gain 20% ? 

100. If 15% is gained by selling 80 sheep for $1104, at 
what price apiece should they have been sold in order to 
make 25% ? 

101. A merchant lost 10% by selling flour at $4.50 per 
barrel. If he had sold it at $5.75 per barrel, what would 
have been the gain per cent ? 

102. What must I ask for a watch costing $30, in order 
to take off 10% for cash, and yet make a profit of 20% ? 
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103. A commission merchant sold 625 bu. of potatoes at 
80 cents per bushel, and received 4^% commission. What 
-was his commission ? 

104. What is the rate of commission when $36 are paid 
for selling $ 1600 worth of goods ? 

105. An agent sells 718 bbls. of flour, at $7.13 per 
barrel. What is his commission, at 4J% ? 

106. A real-estate broker sold a house on 3% commis- 
sion, and sent to the owner as net proceeds $2425. For 
what sum was the house sold ? 

I(f7, A book-agent sells books on 20% commission until 
his commission amounts to $500. What sum ought he to 
remit to the owner of the books ? 

108. A Boston merchant sent $10,000 to Chicago to be 
expended for wheat, the agent to receive 2% commission. 
What sum was expended for the wheat ? 

109. An agent in New Orleans received $5125 with 
which to buy molasses, after deducting 2| % on the sum 
expended. What is the agent's commission? 

110. A lawyer collected 60% of a debt of $1600, and 
charged 5% on the sum collected. What did the creditor 
receive ? 

111. An agent sold 220 bu. of oats at 75 cents a bushel, 
and his commission amounted to $5.28. What rate of 
commission was charged ? 

112. A broker sold for a farmer 14,400 lbs. of beef, at 
10^ cents per pound, and 850 bu. of corn at 72 cents per 
bushel. He charged 3% commission for selling, and paid 
$ 40.28 for freight. How much land, at 10 cents per square 
foot, can the broker buy with the net proceeds, after 
deducting a commission of 1 % for buying ? 
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1 13. What will it cost to insure a house valued at $ 4500, 
the rate of premium being f % ? 

114. Find the premium to be paid for insuring a store 
worth $6000 for | of its value, the rate being f %. 

115. What is the rate of insurance, if $225 is paid for 
an insurance policy for $ 18,000 ? 

116. A man paid $ 345.80 for insuring a cargo of sugar 
at li %. For w^at amount was the sugar insured ? 

117. A merchant shipped a cargo of flour worth $72,750 
to Liverpool. For what must he insure it at 3% to cover 
the value of the flour and the premium ? 

118. A stock of goods worth $24,000 was insured for f 
of its value at li%. If the whole stock is burned, what 
will be the loss to the owner, including the premium paid 
for insurance ? 

119. What sum must be insured at 2J% on property 
worth $15,000, so that in case the property is destroyed 
the owner will suffer no loss ? 

120. A vessel worth $33,000 is insured at 5|% for such 
a sum that, in case it becomes a total wreck, the owners 
recover both the worth of the vessel and the insurance pre- 
mium. For what sum is it insured ? 

121. If a mill worth $7800, and insured at the rate of 
1^% for f of its value, is half destroyed by fire, what is 
the exact loss to the owner ? 

122. What annual premium at If % must be paid on a 
life insurance of $5000? 

123. At the rate of $16 upon $1000, what annual pre- 
mium must be paid on a life insurance of $4800? 

124. If the annual premium paid for a life insurance at 
li % is $ 135, what is the sum insured ? 
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The censQfl of 1880 gives the financial condition, for that year, of 
every city in the United iStates having a population exceeding 7500. 
The following table, compiled from the census reports, exhibits the 
condition as regards taxation of fifteen cities. Of these, the first 
twelve are taken in pairs from certain States, and the two cities of 
each pair have respectively the highest and the lowest tax rates of all 
tiie cities of the iiJtate in which they are located. 



Name, 


Population. 


Aftsessed 
Vdlyation. 


Tax 
Levied, 


Portsmouth, N.H. 
Dover, N.H. . . 
Hartford, Ct.. . . 
Danbury, Ct . • , 
Shamokin, Pa. . 
Norristown, Pa. , , 
Toledo, Ohio . . , 
Steubenville, Ohio 
La Salle, IlL. . , 

Elgin, 111 

Des Moines, Iowa . 
Dubuque, Iowa . 
Boston, Mass. . , 
Baltimore, Md. • . 
Chicago, III. . . . 








9,690 
11,687 
42,551 
11,666 

8,184 
13,063 
50,137 
12,093 

7,847 

8,787 

22.408 

22,254 

362,839 

332,313 

503,185 


J 6,653,079 

7,080,178 

46,255,340 

5,136,629 

548,491 

6,802,077 

18,687,955 

5,173,520 

699,450 

1,857,717 

4,361.090 

13,000,000 

613,322,691 

244,043,181 

117,970,036 


f 135.565 

107,318 

1,288,661 

63,495 

29,871 

80,375 

685,129 

85,880 

49,322 

39,859 

225,894 

260,951 

7,666.534 

2,977,580 

5,112,375 



From the figures above given find (i. 
capita (to the nearest dollar) ; (ii.) the 
the nearest cent) ; (iii.) the tax rate per 
est cent) for : 



125. Portsmouth. 

126. Dover. 

127. Hartford. 

128. Danbury. 

129. Shamokin. 



130. Norristown. 

131. Toledo. 

132. Steubenville. 

133. La Salle. 

134. Elgin. 



) the valuation per 
tax per capita (to 
$ 100 (to the near- 

135. Des Moines. 

136. Dubuque. 

137. Boston. 

138. Baltimore. 

139. Chicago. 
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Note. In tlie following examples, the tariff rates named are those 
imposed by the Tariff Act of 1883. 

140. What is the duty on 800 doz. bottles of Hoff s Malt 
Extract, the invoice value being $ 1.80 per dozen, and the 
tariff rate being 50% ad valorem? 

141. A merchant tailor imported woollen cloths as fol- 
lows: 340 lbs. invoiced at J 1.25 per pound; 716 lbs. 
invoiced at $1.10 per pound; and 836 lbs. invoiced at 
$1.05 per pound. How much duty did he have to pay, 
the rate being 35 cents per pound, and 40% ad valorem ? 

142. What duty must be paid on an oil painting valued 
at $3200, the rate being 30% ? 

143. Find the duty on 3600 pint-bottles of cologne water, 
invoiced at $3 per gallon, the tariff being $2 per gallon, 
and 50% ad valorem. 

144. A tobacconist imported 20,000 cigars, net weight 
240 lbs., paying for them $3.75 per hundred, and for 
freight, etc., $12.50. The tariff on cigars is $2.50 per lb. 
and 25% ad valorem. What profit would be made by 
ret-ailing the cigars at the rate of 8 for $ 1 7 

146. Find the duty on 4000 yds. of Brussels carpeting 
at $1.10 per yard, and 2400 yds. of Wilton carpeting at 
$1.85 per yard, the tariff being 30% ad valorem, and in 
addition, 30 cents per yard on the former, and 45 cents per 
yard on the latter. 

146. What amount of duty must be paid on 800 doz. 
quart-bottles of sherry wine, the tariff being $1.60 per 
dozen, and in addition 3 cents on everv bottle? 

147 A commission house received an invoice of 1000 
silk umbrellas valued at $2.25 each, 600 clocks valued at 
$16 each, and 800 watches valued at $40 each. Find the 
duty, the rates being 50% on the umbrellas, 30% on the 
clocks, and 25% on the watches. 
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Find the simple interest of: 

, 148. $1 for 11 yrs. 7 mos., at 6%. 

149. $1 for 12 yrs. 5 mos., at 6%. 

160. $279.40 for 3 yrs. 2 mos., at 6%. 

151. $189.70 for 6 yrs. 7 mos., at 6%. 

162. $1463 for 3 yrs. 11 mos., at 6%. 

163. $1 for 66 dys., at 6%. 

164. $1 for 8 mos. 12 dys., at 6%. 
166. $1 for 2 yrs. 2 mos. 19 dys., at 6%. 

166. $917.30 for 7 mos. 17 dys., at 6%. 

167. $842.60 for 3 mos. 13 dys., at 6%. 

158. $573.83 for 2 yrs. 11 mos. 10 dys., at 

159. $709.63 for 4 yrs. 7 mos. 16 dys., at 6%. 

160. $68.70 for 3 yrs. 4 mos. 27 dys., at 6%. 

161. $742.63 for 3 yrs. 28 dys., at 6%. 

162. $6260 for 1 yr., at 5%. 

163. $21,850for 3yr8., at4J%. 

164. $21,760 for 1 yr. 7 mos., at 4i%. 

165. $946 for 2 yrs. 5 mos. 8 dys., at 5%. 

166. $1800 for 3 yrs. 5 mos. 8 dys., at 5%. 

167. $715.30 for 8 yrs. 7 mos. 10 dys., at 8%. 

168. $1234.56 for 4 yrs. 4 mos. 25 dys., at 7%. 

169. $576 for 3 yrs. 5 mos. 7 dys., at 10%. 
Find the amount of: 

170. $1200 for 93 dys., at 8%. 

171. $200 for 7 yrs. 4 mos. 11 dys., at 6%. 

172. $743.63 for 9 yrs. 3 mos. 9 dys., at 6%. 

173. $7766.55 for 100 dys., at 5%. 

174. $600 for 8 yrs. 8 mos. 8 dys., at 16%. 
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Find the simple interest of : 

176. $300 from April 1 to Sept. 18, at 6%. 

176. $600 from May 5 to Dec. 17, at 7%. 

177. $ 758.50 from Jan. 5 to July 1, at 9%. 

178. $2500 from Nov. 15, 1888, to Mar. 1, 1889, at 5%. 

179. $638.40 from June 7 to 0<Jt. 31, at 6|%. 

180. $750 from Aug. 8, 1887, to Mar. 20, 1889, at 7%. 

181. $3650 from April^S, 1888, to Aug. 15, 1890, at 7|%. 

182. $780 from May 9 to Dec. 11, at S%. 

188. $1830 from Aug. 16, 1887, to June 19, 1888, at 7%. 

Find the amount of : 

184. $175 from Sept. 26, 1888, to Mar. 10, 1889, at 8%. 

185. $613 from Oct. 20, 1888, to May 22, 1889, at 5%. 

186. $684.84 from Feb. 1, 1888, to Mar. 10, 1889, at 7%. 

187. $3605 from Aug. 8, 1888, to Mar. 11. 1889, at 6|%. 

188. $2017 from Jan. 18 to Mar. 20, at 6i%. 

189. $620 from Mar. 1 to Aug. 26, at 7%. 

190. $6200 from Sept. 3, 1886, to Jan. 9, 1887, at 6%. 

191. $254.72 from Dec. 20, 1885, to July 11, 1887, at 9%, 

Find the rate per cent, if: 

192. The interest on $24,840 for 1 yr. is $869.40. 

193. The interest on $14,500 for 1 mo. is $84.56. 

194. The interest on $680 for 7 mos. is $35.70. 

195. The interest on $24 for 2 yrs. 5 mos. is $3.19. 

196. The amount of $700 for 5 yrs. is $1200. 

197. The amount of $ 750 for 4 yrs. is $900. 

198. A sum of money doubles itself in 16 yrs. 8 mos. 

199. A sum of mo;iey quadruples itself in 3 yrs. 
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Find the time in which : 

200. The interest on $2130 will be $436.65, at 6%. 

201. The interest on $675 will be $108, at 8%. 

202. $2000 will amount to $2500, at 4%. 

203. A sum of money will double itself, at 4^%. 

204. The interest at 4^% will equal f of the principaL 

205. A sum of money will quadruple itself, at 23%. 

206. $270 will give $87 interest, at 7%. 

207. $273 will give $100 interest, at 9%. 

208. $640 will amount to $1000, at 5%. 
Find the principal that will : 

209. Produce $572 interest annually, at 4}%. 

210. Produce $830 interest annually, at 4j%. 

211. Produce $325 interest annually, at 5^%. 

212. Produce $32.10 interest in 5 mos., at 4%. 

213. Produce $150.10 interest in 3 mos. 2 dys., at 8^%. 

214. Produce $873.30 interest in 3 yrs. 5 mos., at ^%. 
^215. Produce $161.25 interest in 3 yrs. 9 mos., at 8%. 
/216. Produce $100 per month, at 7%. 

.217. Produce $500 quarterly, at 5%. 

218. Amount to $9050 in lyr., at 5%. 

219. Amount to $840 in 3 yrs., at 4%. 

220. Amount to $1500 in 3 yrs. 4 mos., at 6%. 
/221. Amount to $ 100 in 6 mos., at 20%. 
«22. Amount to $3500 in 5 yrs., at 8%. 

223. Amount to $4810 in 4 yrs. 6 mos., at ^%. 

224. Amount to $2551.50 in 13 mos., at b%. 
226. Amount to $2000 in 20 yrs., at 8%. 
226. Amount to $1111.11 in 11 yrs., at 11%, 
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^ 227 . Which will yield the greater income, to loan $13,500 
at 6^% per annum, or to buy a store with the money and 
rent it for $850 per annum? 

<228. Is it better to loan $17,450 at 6%, or to buy a 
store with the money and rent it for $ 1200 ? 

^229. A man bought, Mar. 12, goods to the value of $325, 
and, haying no ready money, gave his note payable Nov. 
12 of the same year, with interest at 6%. How much 
money did he have to pay ? 

>230. How much money is required to yield $2900 in- 
terest annually, if f of the money is invested at 5% and 
the remainder at 4^% ? 

<231. April 1 a man put $500 in a savings-bank, and 
July 15 following he put in $360 more. Jan. 1 he received 
as interest $ 18.90. What was the rate per cent ? 

232. A note for $620, dated Oct. 18, 1886, payable on 
demand, with interest at 6%, bears the following indorse- 
ments : Nov. 25, 1886, $47.50; Dec. 28, 1886, $108.93? 
Feb. 11, 1887, $216.18) June 6, 1887, $6010) Sept. 2, 

1887, $ 183.25. What is due Nov. 10, 1887 ? 

233. A note for $1217.30, dated June 2, 1887, payable 
on demand, with interest at 6%, bears the following in- 
dorsements: July 17, 1887, $207.80 ; Oct. 6, 1887, $209.60 ; 
Dec. 11, 1887, $320.90; Mar. 29. 1888, $421.83. How 
much is due Oct. 7, 1888 ? 

234. A note for $1200, dated June 17, 1887, drawing 
interest at 6%, bears the following indorsements : Feb. 15, 

1888, $125; Nov. 30,-1888, $75; Sept. 19, 1889, $20; 
Jan. 1, 1890, $45 ; July 9, 1890, $500. What was due on 
this note Jan. 1, 1891 ? 



138 AAITHMETIOAL £XEBGISES. 

Find the compound interest of: 

235. $80 compounded annually for 3 yrs, at 6%. 

236. $160 compounded annually for 6 yrs., at 7%. 

237. $200 compounded semi-annually for 2 yrs., at 8%. 

238. $1800 for 5 yrs., at 6% per annum. 

239. $700 for 3^ yrs., at 14% per annum, compounded 
semi-annually. 

Find the amount at compound interest of: 
- 240. $100 for 8J- yrs., at 5% per annum. 

241. $4500 for 10 yrs., at 5% per annum. 

242. $3500 for 12 yrs., at ^% per annum. 

243. $875 for 11 yrs., at 6% per annum. 

244. $1 for 45 yrs., at 6% per annum. 

246. $78.20 for 7 yrs., at 12% per annum, interest pay- 
able every 3 mos. 

246. $860 for 3 yrs., at 8% per annum, interest payable 
semi-annually. 

247. What sum of money will amount to $6000 in 10 
yrs., at 4% per annum, compound interest? 

248. What sum of money will amount to $7439.87 in 
7 yrs., at 4% per annum, compound interest? 

249. At what rate per cent, compound interest, com- 
pounded annually, will $4000 increase in 10 yrs. to $6000? 

250. At what rate per cent, compound interest, will a 
sum of money triple itself in 26 yrs. ? 

251. For what period must $6000 be placed at 4%, 
compound interest, in order that the capital and interest 
together may amount to $9000? 

252. In what period of time will a sum of money placed 
at 6% compound interest double itself? 
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Find the day of maturity, and the proceeds of the fol- 
lowing notes : 

253. A note dated Aug. 31, 1886, payable in 4 mo8.| 
face value $2045.82, discounted Sept. 2, at 7%. / ? f"^ - ^ 9 

254. A note dated Sept. 3, 1886, payable in 5 mos., face 
value $15,000, discounted Sept. 3, at 6f %. J^, u-^ ^, C ^ 

255. A note dated Sept. 3, 1887, payable in 3 mos., face 
value $2000, discount-ed Sept. 3, at 7%. -^^ 6 J. S^ 3 

256. A note dated Sept. 3, payable in 45 dys., face value 
$600, discounted Sept. 3, at 6%. ^'^^^^* Xc 

y^ 257. A note dated July 3, payable in 2 mos., fsice value 
^ $4821.23, discounted Aug. 3, at 5%. ^ ;'/ 9 /J 

258. A note dated Mar. 5, payable in 6 mos., face value 
$1392.30, discounted Aug. 13, at 5^%. /J ^^ * > 7 

259. A note dated Mar. 8, payable in 6 mos., face value 
$10,500, discounted Mar. 8, at 4^%. / ^^ ^j f . f^/ 

260. A note dated Mar. 14, payable in 4 mos., face value 
$5000, discounted Mar. 14, at 7%. -^ ^ b ^. v a^ 

261. A note dated Oct. 8, payable in 60 dys., feice value 
$4263, discounted Oct. 8, at 6^%. U-X I ^,^^ V- 

262. A note dated Jan. 11, payable in 3 mos., face value 
$520.25, discounted Jan. 21, at 7%. " / / . ^^^ 

263. A note dated May 10, payable in 4 mos., face value 
$6425.80, discounted May 17, at 10%. 

264. A note dated Feb. 4, 1886, payable in 40 dys., face 
value $125, discounted Feb. 5, at 7^%. 

265. A note dated July 3, payable in 2 mos., face value 
$340.82, discounted July 6, at 6%. 

266. A note dated Oct. 1, 1886, payable in 4 mos., face 
value $25,000, discounted Oct. 1, at 5f %. 
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Find the date of maturity and proceeds of the following : 

267. A note dated Sept. 25, payable in 47 dys., face 
value $6000, discounted the same day at 6^%. 

268. A note dated Mar. 6, payable in 3 mos., face value 
$3000, discounted April 10, at ^%, 

269. A note dated Nov. 10, payable in 45 dys., face 
value 17010.10, discounted Nov. 12, at 6%. 

270. A note dated June 20, payable in 3 mos., face value 
$576.74, discounted June 25, at 6^%. 

271. Find the face value of a note for 4 mos., in order 
that the proceeds may be $5000 when discounted at 6%. 

272. Find the face value of a note for 60 dys., in order 
that the proceeds may be $1000 when discounted at 4^%. 

273. Find the face value of a note for 30 dys., in order 
that the proceeds may be $3000 when discounted at 5%. 

274. Find the face value of a note for 3 mos., in order 
that the proceeds may be $600 when discounted at 5^%. 

276. Find the face value of a note for 45 dys., in order 
that the proceeds may be $ 7864.17 when discounted at 4%. 

.J " 276. Find the face value of a note for 4 mos., in order 

that the proceeds may be $5893.41 when discounted at 6%. 

277. On Mar. 4 a man obtained $10,000 from a bank 
L^ by giving his note for the same amount payable on demand. 

He redeemed the note Mar. 14. What sum did the bank 
receive for the note, the rate of interest being 6% ? 

. ^ 278. A bank holds a note dated Nov. 4, payable on de- 
mand, face value $20,000, What sum is required to redeem 
this note if paid Nov. 15, the rate of interest being 5% ? 

279. When the rate of discount is 6%, find the proceeds 
\' of a note for $930, payable Aug. 1, and discounted at a 
bank April 1. 
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Find the present worth of: 

280. $962 due in 1 jrr., at 4%. 7X o^ 

281. $500 due in 1 yr., at 5%. ^/yi,/9 

282. $650 due in 1 yr., at 5%. c ^ f, ^j- 

283. $2180 due in 1 yr., at 5%. ^ c 7is /^ 

284. $1700 due in 2 yrs., at 6%. ^^i-^7. ^c 

285. $650 due in 5 mos., at 5%. ^oc.^j 

286. $1726 due in 14 mos., at 6%. / c / (i. c^ 

287. $925 due in 3 mos., at 5%. 

288. $1710 due in 90 dys., at 6%. ^^ v ^ . 7 j 

289. $2202 due in 5 yrs. 9 mos., at 6%.-v ^ ^ if- V- 

290. $1003.50 due in 8 mos., at 6%. ^r, ^ . ;>- 

291. $716 due in 7 mos., at 7%. ^ ** /- 7/ 

292. $1342.50 due in 125 dys., at 6^%. / ^ / ^ ' ^ z' 

293. $4360 due in 1 yr. 5 mos., at 6%. - •■ / '- v 2 

294. $1647 due in 11 mos., at 6%. ^ ^" "" A ' / 

295. $2000 due in 3 yrs. 7 mos., at 6%. ''^ > ^ 

296. $970.63 due in 11 mos., at 8%. '^ ^/ ^ V 

297. What sum of money paid Mar. 16 will cancel a 
note for $1125 due Aug. 20, if money is worth 7% ? /^ '.^ ^ 

298. A legacy of $2400 was left to me in May, to be 
paid on the next Christmas day. What is its value in cash 
on May 3, if money is worth 5% ? ^ ^ I : , ^ ' - 

299. What sum discounted for 6 mos., at 4^% per 
annum, will yield a C3<sh value of $900? f ^ ^t ) i. 

300» Find the diflference between the bank discount and 
the true discount of a note for $1600, payable in 10 mos., 
at 6%. • ' ^. W 

301. Find the true discount on $3224, at 7%, one-half 
payable in 6 mos., and the remainder in 12 mos. ; r ^ / 7 
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302. Find the net amount of a bill of $1200, 10% oflf 
being allowed for cash. /^ h ^ 

303. Find the net amount of a bill of $1550, 5% oflf 
being allowed for cash. ^ ^ o 

304. Find the net amount of a bill of $88, discounts 
being 20 and 10. c. J . .j a 

Hint. This means that a discount of 2C% is allowed, and then a 
discount of 10% on the remainder. 

305. Find the net amount of a bill of $209.25, discounts 
being 50 and 10. ^ <<' / ? 

306. Find the net amount of a bill of $3, discounts being 
25 and 10. .:,c I 

307. Find the net amount of a bill of $150, discounts 
being 30 and 10. 9^-ro 

308. Find the net amount of a bill of $2.70, discounts 
being 50 and 10. /. 2 X 

309. Find the net cash amount of a bill of $800, dis- 
counts being 75 and 5, and an additional discount of 2}% 
for cash. / ^ -' / -^ - 

310. Find the net cash amount of a bill of $272, dis- 
counts being 50 and 10, and an additional discount of 5% 
for cash. f > ,J C^ 

311. Find the net cash amount of a bill of $1440, dis- 
counts being 55 and 10, and an additional discount of 5% 
for cash. >i^ vT // ,c ^ / 

312. Find the net cash amount of a bill of $1125, dis- 
counts being 50, 10, 10, 10 ; or, as it is commonly expressed, 
50 and 3 tens. V /^- ^< 
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S13. Find the cost of 40 shares of railroad stock, at 92. J^ SrO 

314. Find the cost of 120 shares of bank stock, at 137|. I<^/^^ -^ 

(Zlh. A man owns 40 United States 4% bonds of $1000 o 
each. What are they worth in cash when the market quo- 
tation for them is 87^? 

316. How many shares (par valu« $100) of' Union - ,^ 
Pacific can be bought with $ 1625, the market value being 
$65? 

317. When Atchison sells at 92, and pays ^% per annum, d ^^ ^^ 
what will be the cost of 60 shares, and what income will be -^ '' ' 
derived from them ? 

818. Bought 27 shares of a 4% stock, at 80, brokerage ^ ^^ ' ' "'' 
$0.25 per share. What did the stock cost me, and what /rV^ 
income did it yield ? 

319. The trustees of an academy invested $70,000 in 

Old Colony Railroad stock when it was selling 40% above -^ ^ «'" 
par. If the stock pays 8%, how much of the annual divi- 
dend will be left after paying the expenses of the academy, 
amounting to $3300? 

320. Will $3336 yield a larger income if invested in ^ 
an 8% stock at 139, or if loaned at 6% simple interest, and ' 
what is the difference of income in the two cases ? 

321. A man sold 150 sheep, at $22 each, and invested 

the proceeds in a 6% stock, at 110. What income did he ^ ^ 

derive from the investment ? 

322. A man bought 265 shares of a 3% stock when it >^ -^ -: ' 
was 50J, and sold it at 65J^. Find his profit per cent and <^ ^ ^, / ^ .. 
his total profit. 

323. I buy 500 shares of Western Union, at 78J-. What ^"^ ^ s 
must be thd market value of the stock, that I may gain ° ^ '* ' 
10% on my money by selling, brokerage being ^% on each 
tranaaetion? 
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Which will yield the larger income (the sums invested 
. being supposed the same in both cases) : 

-'-' ^ 324. A 3% stock «»t. 71, or a 4^% stock at 102? 

325. A 3% stock at 73, or a 4^% stock at 104? 

326. A 6% stock at 120, or an 8% stock at 160? 
S^ \ ' 327. A 6% stock at 110, or an 8% stock at 144? 

• 328. A 6% stock at 93, or a 10% stock at 172? 

/ 1 329. A 4% stock at 75, or a 9% stock at 167? 

/ y :? \ 330. When a 4% stock is quoted at 90, what should be 
the price of a 5% stock, that it may yield the same income? 

331. What must be the price of 4^% bonds of $1000 
each, to yield an income equal to that of 5% bonds which 
sell at par? 

332. A railroad costing, all told, ten millions yielded a 
/ r ^ f- net income of % 750,000. What annual dividend will a 

man receive who owns 250 shares of the stock ? 

333. What sum of money must a man invest in a 9% 
^ ^^ t stock, selling at 207, brokerage 25 cents per share, in order 
Ut JL /- *^*^ ^^® annual income derived from it may be $360, and 

what rate per cent does he receive on his investment? 

334. If an 8% stock is worth 152, what rate of interest 
^ ^ will a purchaser receive on his money ? 

335. What sum must be invested in 3% bonds at 85, 
•^^ that the income may be $1200, brokerage at ^% included? 

336. What amount of bank stock does a man hold if his 
. ^ quarterly dividend at 7% per annum is $294? 

337. What must be the price of an 8% stock, that a 
T -' buyer may receive 6% on his investment? f . 

338. What sum invested in Government 68, at 126^ will 

yield an annual income of $1800? 

339. What income do Government 4s yield at 124? 
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840. Find the cost of a sight draft on Chicago, for $3500, *^v, 
at f % premium. ' Vj-> 

341. Find the cost of a draft on Atlanta, payable 60 dys. ^ 

after sight, for $4000, with exchange at 1^% premium, and ^ ^. ^ 
interest at 6%. 

342. Find the cost ofa draft on San Francisco, for $1500, ^V^^ A^ 
payable in 90 dys., with exchange at \% discount, and ' Tys 
interest at 6%. 

343. The par of exchange between the United States and 

Great Britain is $4.8665 for the pound sterling. What will ^4/^^^* 
a sight draft on London for £800 cost, if exchange is \Yfo %^ 

premium ? ^ 

344. Find the cost of a drsrft in Boston on New Orleans, ^ 

at 30 dys., for $2500, exchange being at ^% premium, and '^-^aQ^ 
bank discount being at 6%. ''^JV 

346. Find the cost of sending a bill of 10,000 marks to 
Hamburg, by first sending a bill of the required amount to v'^ 
Paris, exchange in New York on Paris being 5.15 francs per /; v 
dollar, and in Paris on Hamburg 1.24 francs per mark. ^ 

346. What must be paid in New York for a draft on ^ 

Minneapolis, for $2400, payable 90 dys. after sight, at a ^f-^ C 

premium of If %, reckoning bank discount at 7% ? ^* ^ 

347. Find the face of a draft which cost $4053.09, ex- 
change being at a premium of H^%. ^ c^ ^ 

348. A banker in New York remits $12,000 to London,^ * 
as follows : first, to Paris, at 5.32 francs per dollar ; from '^^ 
Paris to Hamburg, at 1.8 francs per mark ; from Hamburg j-n . 
to London, at 14 marks per £1 sterling. How many pounds 
sterling does he gain by this method over direct exchange *^ • / 
at $4.87 for £1 sterling? 

849. Find the cost of a sterling bill on London for £897 
2 6., when sterling exchange is at $4.86|. ^ ^ /^^ ca 
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Miscellaneous. 

(Inclnding also the subjects treated in the preceding chapters.) 

350. What per cent is 17 of 85? 25 of 1000? 3.5 of 50? 

351. If sold at an advance of 33^% , what will be received 
^ ^ ' for a dozen and a half pencils which cost a cent and a half 

each? 

362. In 1882 the total immigration into the United 
States amounted to the unusually large aggregate of 
788,992. Of these, 76,342 were Irish. What per cent (to 
two decimal places) is this of the whole number for that 
year? 

: ' 353. A cheese weighing 42 lbs. was sold for $9.08. 

What was the price per pound ? If the profit to the seller 
, was 2 cents per pound, what is the per cent profit ? 

354. The quotient of an example in division is 379, the 
divisor 257, and the remainder 73. What is the dividend ? 
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355. Five dozen eggs are packed equally in three baskets, 
and the contents of each basket are equally distributed 
among five poor persons. How many eggs does each per- 
son receive ? 

356. Find the cost of 19^ yds. of cloth, if when sold for 
36 cents a yard there is a loss of 22%. 

357. Find 10% of that number which divided by 437 
will give 129 for a quotient and leave 78 for a remainder. 

358. In 1880, out of 227,542 emigrants from the United 
Kingdom, 111,845 were English, and 22,056 were Scotch. 
How many were Irish ? What per cent of the whole num- 
ber were the English, Scotch, and Irish, respectively? 
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859. The circumferences of the large and small wheels \ f ^. 
of a bicycle are 176 and 48 inches, respectively. How 
many more turns will the latter make than the former in 
going 15 mi. ? 

360. If by selling a house for $2650 a man gain 6% on ^ f/ 
the cost, what would be the gain or loss per cent if the house ^ /^ 
had been sold for only $2300 ? 

361. The population of Texas was 818,579 in 1870, and 7 71 1 70 
1,591,749 in 1880. Find (i.) the numerical increase, (ii.) jMf"- 
the per cent of increase. ' 

362. The population of the State of New York in 1870 ;/ ^ 

was 4,382,759, and in 1880 it was 5,082,871. Find the /" 

increase per cent. 

'J 

363. Find the amount of $50, at compound interest, for'/ n .* ^ 

18 mos. at 16%, interest compounded once in six months. '•" ** 

364. In what time will $ 700 be increased 0.15 of itself, 
at 2^% per annum? 

366. Find the interest on $125 for 2J yrs. at 4%. / ^,c (T 

366. Find the interest on $3000 for 6 mos. 24 dys. , , ^ ,^ 
at 7J% per annum. 

367. Compute from the following data, supplied by the 
census of 1880, the per cent of illiterate population in the ^ 
States mentioned, for persons ten years of age and upward : ' ^/^ 

Number 
Whole Number. unable to rectdL 

Massachusetts, 1,432,183 75,635 

New York, 3,981,428 166,625 

Ohio, 2,399,367 86,754 

Iowa, 1,181,641 28,117 

South Carolinav 667,456 321,780 

Louisiana, 649,070 297,312 
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^.'" ' / ''" 868. The population of Kansas between 1870 and 1880 
increased from 364,399 to 996,096. What was the amount 
■'J. /J" ' of increase, and what was the per cent of increase? 

369. During 1881 there were in the United Kingdom 
1,135,672 births, and 654,199 deaths. During the same 

Jz^^r year 243,002 emigrants left the Kingdom, and 77,105 im- 

migrants entered it. What was the change in the total 
population for the year, and what per cent of the emigrants 
were the immigrants ? 

370. A man owns a paper-mill valued at $12,000. For 
A ^ one year his expenses are, for repairs $50, for insurance 

$45, for taxes l\% on | of the valuation. What rent must 
he receive to gain 6% on the value of the mill and pay the 
other outlays ? 

371. Find the time in which $1000 will gain $200 
at 8% per annum. 

^ 372. At ^ of 1% what sum can be insured for $80? 

373. Three Germans own a silver mine in Nevada. 
n <il.i 7 Hans Heuser owns 41|% of it; Karl Krantz, 33^% ; and/''^^ ^"' 
/ C ') "Tt t*r Fritz Stenck, 25%. If the mine is sold for $4300, what 
sum does each receive ? 

J 2 t J 374. A boy sells two books for $1 each, and thus gains 

% .25% on one and loses 25% on the other. Find the cost of 
>''\ the books, and the total gain or loss. 

376. If the interest on a note, at 7^% for 1 yr., be 
' - '^ ^ $174.36, what would it be at 8|% ? 

^,, 376. Find the gain or loss per cent in buying lemons at 
^ -^' • '^ /f 66 cents per hundred and selling them at eight for 2J cents. 

., . 377. In what time will money double itself at 1J% 

' a month simple interest ? 
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^ ^ 378. What is the rate when the insurance of $18,000 
costs $36, exclusive of the policy ? 

^ 379. A boy bought 20 peaches at 2 cents each, and sold 
^ "^ ^ them at the rate of 2 for 7 cents. What was his total gain 
^^ r and his gain per cent ? 

j^l ^ /^^ 380. At what rate of simple interest will money double 
/ ^^ \^i in 3 yrs. ? 7 yrs. ? 9 yrs. ? 11 yrs. ? 16 yrs. ? 20yrs. ? 

381. What will be gained by selling, at 24^% premium, 
■'ju^ , six $100 United States bonds, bought at par ? 

, . 382. At 3%, what principal will yield $12.64 in 1 yr. ? 

-"M^ number ? 
^ i ^ 384. At what rate will $ 750 amount to $ 783. 75 in 1 yr. ? 

4386. Sugar-cane yields 0.9 of its weight of juice, and 
lbs. of juice contain 17 lbs. of sugar. Half the sugar 
is usually lost in the process of manufacture. What weight 
of sugar-cane is required to make 300 lbs. of sugar ? 

386. On the following bill, find the amount due in 
lS^Ic ^ °*^^* *^^^ ^^ date, interest reckoned at 7^% : 50 pieces 

' ^ ^of silk, 30^ yds. each, at $2.50 ; 22 coats, at $40 ; 15 pieces 
of flannel, 110 yds. each, at $0.32 ; 20 pieces of diagonal, 
95 yds. each, at $ 0.38 ; 60 pieces of linen, 12 yds. each, at 
$0.50. 

387. A man invests his net profit for 1 yr. in &|% min- 
ing stock, at 105, and another man with his surplus income 

uys 4^% bank stock, at 81-J^. Which is the better invest- 
ment ? Write a clear explanation of the technical terms 
used in the example. 

^ 388. In 4 mos., at 2% a month, what principal will 

• V7 5^, amount to $ 5265 ? 
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389. In 1 wk. a newsboy sold 360 papers, which were 
V ^ ' * ^ '9C% of his whole stock. How many papers had he left ? 

390. When 3% bonds are 10% below par, how much 
/ ' r '*'« money must be invested in them to secure an income of 

$2000? 

391. The number of persons engaged in the four chief 

classes of occupations in the United States in 1870 and in 

1880 were as follows : 

1870. 1880. 

Agriculture, 6,922,471 7,670,493 

/.J \ Professional and personal service, 2,684,793 4,074,238 

/' Trade and transportation, 1,191,238 1,810,256 

Manufactures and mining, 2,707,421 3,837,112 

Find (i.) the increase in number, (ii.) the per cent of 
increase, for each class of occupations for the decade. 

^ . 392. At 10% per annum, what interest will a merchant 

' ' receive on $9000 for 10 dys. ? 

^ 393. The cost price of a book is 57 cents, the expense of 
» / V ' sale is 6%, and the profit is 24%. What is the retail price? 

394. Find from the following data of 1883 the dividend 
each road could have declared had it been free from debt : 



Name. 


Capital Stock. 


Net Samings, 


Eastern, 


$4,997,600 


$1,273,676 


Boston & Maine, 


6,921,274 


845,183 


Boston & Lowell, 


3,792,000 


615,171 


Fitchburg, 


4,950,000 


637,083 


Boston A Albany, 


20,000,000 


1,945,053 


Boston & Providence, 


4,000,000 


335,140 


Old Colony, 


10,^48,620 


1,228,441 


New York & New England, 


20,000,000 


405,12^ 


395. Find the bank discount on a note of $1600 foi 


8 mos. 
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396. A merchant received $1998.80 from his lawyer, ^/^ 
who retained 5% on the debt for collecting. What amount ' 
was collected ? 

397. After losing a battle, a general found that he had ^ 
but 66|% of the men under his command fit for f^Jtion ; ^r 
W\^o had been wounded, and the remainder, 2000 men, '' / 
had been killed or were missing. How many had he before 

the battle ? ^ 

398. Compute the value of the silk goods consumed in ^j 
the United States for the fiscal year ending June 30, 1883, ^;> 
from the following data : ' '^ 

Invoiced value of imported goods : 

Dress and piece goods, $16,964,733 

Hosiery, 820,088 

Other manufactures, 18,979,455 

Value of our own manufactures, 39,464,541 

To the invoiced value of the imported goods the tariff 
of 50% must be added, and also 25% for estimated under* 
valuation. 

399. Three men have agreed to drain a swamp. The 

first can do 8j^%, the second 6|%, the third 5%, of the ^^ 
work in 1 day. In what time can it be accomplished when 
the three work together ? 

400. George Heath bought forty $ 100 railroad bonds at \ 

90, and sold them immediately for 95. He invested the ',^ 

money in oats at 50 cents per bushel, paying 3% insurance, 
$300 freight and storage, and losing 2% in handling ; and i ^ 
he then sold at an advance of 15 cents per bushel. How 
much did he gain or lose ? What per cent ? 

401. What is the rate of interest when $800 gains $32 

in 8 mos. ? ^ 
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402. Find the present worth lind the discount of $ 1245.50, 
due 3^ yrs. hence, when money is worth 5%. 

403. What amount must be assessed for building a 
bridge which is to cost $10,000, when 6% of the sum 
levied will not be collected, and 5% of the sum .collected 
must be allowed for collection ? 

404. A town paid $9 for insuring the school furniture, 
books, etc., of a public school, the insurance being effected 
on f the value of the property, at the rate of f %. What 
was the estimated cost of the articles insured ? 

405. A builder having a six-month note for f 2400 dated 
May 2, 1885, has it discounted at a bank on the Ist of June 
at 5%. At $4 per thousand, how many thousands of shin- 
gles can he buy with the proceeds ? 

406. Find the discount and the present worth of $750 
due in 6 mos., when money is worth 5%. 

407. A merchant fails, owing $31,620, and has property 
to the amount of $6324 above the necessary expenses for 
settling his affairs. How much money will the family 
dressmaker receive, whose bill is $50? 

408. A gentleman took for a debt of $4624 a farm con- 
taining 150 A. He repaired the buildings, and let the 
farm at the rate of $1.50 per acre, thus realizing 4^% on 
his money. What was the cost of the repairs ? 

409. An iron-merchant purchased 550 long tons of iron 
at the importer's price, $30 per ton. He paid for cartage 
and freight $1200, and sold the iron at $36 per ton of 2000 
lbs. What was his gain per cent ? 

410. The net income of an estate, after deducting 4J% 
for collection, and 4% on the remainder for other expenses, 
is $437. What is the gross rental? 
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^ 411. A wheat-grower in Minnesota had three six-month 

• .3»^ notes discounted at 5%, 6%, and 7%, respectively. Each 
note yielded $500 proceeds. What was the face of each ? 

412. The net income for a certain half-year of a railway 
^ ^ , company, whose capital is $29,480,000, shows an increase 

^ ^ of $92,125 over that of the corresponding half of the pre- 

vious year, when a dividend at the rate of 5i ^ per annum 
was declared. What will be the rate of dividend for this 
half-year ? 

413. By selling a cotton crop for $777, a planter lost 
7|%. For what should he have sold it to gain 12 J % ? 

414. Three notes were discounted at a bank for 3 mos., 
/I 4 mos., and 6 mos., respectively, at 6%. The proceeds were 

y^^' $ 1200, $800, and $600. What was the sum of the notes ? 

416. How much cotton can be bought for $4379.125, 
7^^ allowing 2^% commission for buying? 

J. 416. What must be the face of a note, that when dis- 
"^^ counted for 10 mos., at 5%, the avails may be $2000? 

417. For what price must cloth be sold to gain 12%, 
, r ) when 15% is lost if it is sold at $2.50 per yard ? 

418. A grocer sold 180 boxes of lemons, at a loss of $36, 
''- ^ which was 10% of their cost. What did he pay for them 

per box? 

419. A certain railroad has 20% of its capital owned in 
^^Ohio, 25% of it in New York, 30% of it in Illinois, 5% of 

it in Maine, and the remainder, $240,000, in Michigan. 
Which State holds the largest amount of stock, and in what 
two States are equal amounts held ? 

420. A horse was sold for $132.50, at a gain of 6%. 
'j Had $115 been the price received, what would have been 

the loss per cent? 
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421. A speculator bought 250 hhds. of New Orleans 
t v'-t" molasses, and sold them for $10,645f, at a gain of 16J%. 
^^ What was the cost price per hogshead ? 

^(^s ^' 422. Find the discount and the present worth of $2400 

,^' at 6%, -^ due in 3 mos., -| in 6 mos., and the remainder in 
9 mos. 

423. A man bought 180 tomato-plants for 2 for a cent, 
> (' and 180 for 3 for a cent, and sold them all at the rate of 

5 for 2 cents. What was the gain or loss per cent ? 

424. From a dividend of 17%, what income will be 
• J received from 56 shares (par value $ 100) in a Lowell calico- 
mill? 

426. What wae paid for $8000 Virginia 6s bought with- 
^J out a broker, at 10% discount? 

426. In the year 1248 the Jews were not allowed to 
charge the Oxford students a higher rate of interest than 
2d. for the use of £1 for a week. How much is this per 
cent per annum ? 

) 7 ' ' 427. I of 128 is 5% of what number? 

. ,' t 428. 0.75 of 64 is 2% of what number? 

^ . r ^ 429, Six times 25 is 6% of what number? 

430, Six-hundredths of 25 is 6 times what number? 

^ ^ 431. 6% of 25 is .0(5 of what number? 

432. Which stock yields the greater return, a 6J% stock 
■ at 161f or a 5% stock at 123^? 

^ ^ 433i. Required the face of a bank note due in 90 dys., 
whose proceeds shall be $3000, discount being reckoned at 
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434, For six $500 United States bonds $3262.50 were 
paid. At what premium were they sold ? 
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436. A ranchman bought 768 head of cattle, an addition r. > . . 
of 1^0% to the stock already owned by him. What was ^^ ^' 
the number of his herd after the purchase? 

436. At what rate per cent will $22,200 invested in ^ r/^ 
bank stock at par yield a semiannual return of $999 ? / ' ' 

437. A sugar-planter obtained $3000 at a bank by *^ 
having his note for 30 dys. discounted at 6%. Required ' ^ 
the face of the note. 

-.438. On a note for $1000 dated Jan. 1, 1875, there were ^\ 

four indorsements: Mar. 10, 1876, $40; Aug. 1, 1876, ^^tr^TJ 

$271.18 j^Dec. 12, 1876, $40; May 5, 1877, $400. What 

was still due July 8, 1878 ? 

439. When money is worth 4^% per annum, what is j fh '' ' 
the present worth Aug. 1, of $100 due Nov. 1 ? 

440. By selling tea at 56 cents per pound a grocer ^ 
makes a profit equal to \ of his outlay. What profit per -i ^ jZ • 
cent will he make by selling the same tea at 60 cents per 

pound ? ^ 

441. A six-penny piece is what per cent of 14 half- ' " , 
crowns ? 

442. A gentleman had a note for $ 1200 payable in 90 , ^ 
dys., discounted at a bank at 7%. He offered his son ^ 

the discount if he would reckon the difference between the / i , 
true and the bank discount. The boy found the correct 
answer to the question. How much more than the required 
difference did he receive ? 

443. On the 1st of May, 1879, Jacob Jackson gave to . 

his grocer a note to the amount of $315.74 on interest at ^^* ' y Ji ; 
6%. The three following payments have been made on 
this note: Dec. 10, 1879, $20.60; Nov. 10, 1880, $30.50; 
July 1, 1881, $90. What was due Sept. 30, 1881 ? 
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:: 444. What is the duty at 40% on 150 bales of cotton 

Jd J 7i ^TT weighing 375 lbs. each, invoiced at 15 cents per pound, 

tare 10% ? 

445* On the note given below what remains due April 
y 1, 1882? 

^ ^^* ^ ^ $2600. St. Louis, Sept. 4, 1880. 

On demand I promise to pay Caleb Metcalf, for value 
received, twenty-six hundred dollars, with interest at seven 
per cent. 

Indorsement, July 12, 1881, $1200. Seth Jones. 

^l^ A y^ 446. Find the day of maturity, the time to run, the dis- 
j count, and the proceeds of the following note : 

,^ $325. BosToir, Nov. 3, 1884. 

Jf '*^ For value received I promise to pay three hundred and 

'^ ^ii90 twenty-five dollars, six months after date, with interest at 
six per cent. 

Discounted at 7%, Jan. 3, 1885. Charles Gale. 

447. What principal will give $63 interest in 2 yrs. 
J ^'^ 8 mos., at 8% ? 

448. A railroad company employs 336 men daily on a 
certain part of its line ; this is 8% of the whole number of 
laborers. What is the entire force on the road ? 

449. A veteran in the civil war received from the gov- 
ernment pension money amounting to $1251. On Jan. 1, 
1884, he lent the money to his brother, who paid Jan. 1, 

'' ^'' ^^ V ^ 1885, $400 ; Nov. 1, 1885, $40 ; Jan. 1, 1886, $600. With 

interest at 6% what will be due May 1, 1886? 

450. A young man invested his first earnings in a 6% 
/si J ^ $100 bond, at a price which paid him 5% on his money. 

What was the market value of the bond ? 



5% for buying? 

453. Carl Heuser bought $1499.68 wolth of Kentucky ^^ -^f' 
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451. What must a merchant pay for a 6% investment| C^ <^ 
that it may bring him 9% annually? ^ 

452. Theophilus Jenkins sent to a broker in Cincinnati 
f 5166 for the purchase of salt pork. How many barrels, -^ r ^ ■ 
at $24 each, can be bought, the broker's commission being 

._ ^ . !7olt] ^ ^_ ^ 

7s at 105. What was his rate of income, and his actual *^ ^.J^4' 
income ? 

' 464. A settler in Arizona sold his &rm for i of its value. ; ^ .4. > 
What was the loss per cent ? 

455. $500. Geobgetowk, Jan. 1, 1876. 
For value received I promise to pay Seth Wilton, or 

order, five hundred dollars, on demand, with interest at ^\? p- 
6%. John Hurry. ' ^^^"^ 

Indorsements : G^iril 1, 1876, $12; Aug. 1, 1876, $2; 
Dec. 1, 1876, $3; Feb. 1, 1877, $30^ July 1, 1877, $40. 
What is still due June 1, 1880? 

456. If I wish to pay a coal-dealer a debt of $961.85 
by giving him a note for 60 dys., which he can have dis- 
counted at a bank at 8%, what must be the face of the note? 

457. A lumberman in California has two wood-lots of 
Sequoia trees. From one he cuts yearly 112 tons of timber: ^ ' ' 
this amount is 40% more than the quantity he cuts from 
the other. How much timber does he cut from the other lot ? 

458. A man bought a farm on the 8th of May, 1881, for • ■ 
$7600, and gave his note bearing 6% interest from the ^//y 
time of the purchase, secured by a mortgage on the farm. * ^ . '' 
Having made the payments given below, what balance had 
he to pay on taking up the mortgage Dec. 30, 1882 ? 

Indorsements: Dec. 1, 1881, $240; Mar. 6, 1882, $1000 j 
Nov. 19, 1882, $150. 






153 ARITHMETICAL EXERCISES. 

459. The owner of a ranch in Colorado has 800 sheep 
"^^ J/^ in two pastures. In one pasture there are 480 ; what per 

cent of his entire flock is there in the other ? 

460. A merchant sold 165^ hhds. of molasses at $33^ 
j^j, a ^ ^ach, and received in payment a note due in 5 mos. 15 dys. 

What sum will be received for the note if discounted at a 
bank immediately, at 7% ? 

461. A young lady received by bequest from her grand- 
\)^ *- ^at^^r, Jan. 1, 1881, $1000. She invested it on compound 

interest at 7%, interest payable semiannually. What did 
the bequest amount to Jan. 1, 1884 ? What was the com- 
pound interest ? 

^ / 462. If hemp be bought at the rate of $17 per bale of 
'^' y^ ^r 196 lbs., and sold at the rate of 20 lbs. for $2, what will 
be the gain per cent ? 

463. $1040.32. Spbikqfield, Mass., Dec. 1, 1885. 

/ Sixty days after date I promise to pay to George Gordon, 
^'^lor order, one thousand forty and -f^ dollars, for value 
received. 

Discounted at 6%, Feb. 1. William Brewster. 

■ ',r -> It is required to find the day of maturity, the time to 

run, the discount, and the proceeds of the foregoing note. 

^ j-f 464. When a tax of $31,500 is assessed on property 

^ / --" valued at $630,000,000, what is the rate per $1000? 

^, .vvw , *«S- In what time will $800 at 6% gain $40 interest? 

466. A man insured his life for $39,000, the annual 
,. :s ^ premium being $4.91 on each $100 insured. What waa 
the yearly payment required of him ? 

rf u *®'^* ^^^^ will be the proceeds of a bank note, for 90 

'• dys., for $1250 at 7% ? 
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>^68. When 11 yrs. old, a boy received from his grand- ^^ ^ 
father $ 15,000. What will be his age when this sum, placed / ^ 
at simple interest at 10%, shall amount to $30,000? 

469. What will be the increase of income if $ 1250 of 3% 
stock at 96 be exchanged for railroad bonds at 75, paying -^t jv 
an annual dividend of 2^% ? 

^ 470. Henry Ives sold to John Carr two Alderney cows, -^^ 
at a loss of 12^%. J. Carr sold them to George Sumner ^V^ 
for $504, and gained 12^% on the price he paid. What 
did the cows cost Henry Ives ? 

/^l. In settling an account, a carpenter took a note " 
estimated to be worth only 50% of its face. He collected ^/ j ^ 
13% more of the face of the note than the estimated value, *" 

and thereby gained $56. What sum was collected ? 

^) 472. A carpenter buys 11,625 ft. of hemlock plank at 

$30 per M., and pays the bill with his note at 15 dys. 

The lumberman holds the note 3 dys., and then has it dis- ^ i^b 

counted at a bank, at 7%. How much money does he * ^>J 

realize ? * - . 

"^ 473. Find the proceeds and the discount of a note for ^J^, 
$900, due in 6 mos., discounted at 8%. ^r^ *^ 

$f474. What per cent of a number is 50% of 50% ? ^^ -^ 

--"^ ./475. A grocer bought sugar at \ discount from $9 per 

hundredweight. What per cent did he make by selling it ^ ^ 
at $9 per hundredweight ? •^^- 

f>476. What capital must be invested in bank stock at par 
in order to obtain $160 when an 8% dividend is declared? "S r 
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ii477. A farmer sold for 60 cents per bushel corn which ^G^ ^ 
in its cultivation cost him 36 cents. What was the gain '^ 

per cent and the actual gain on 90 bu. ? jn / ^^ 
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478. At 10}% premium, what amonnt of bonds can be 
bought for $ 10,497.50, without brokerage ? 

479. A nurseryman marked his trees at 80% above 
cost, and then sold them at 75%, and 5% discount. What 
was the loss per cent ? 

"^ 480. What is the cost of a sight draft for $1000, the 

/ ^ /^ rate of exchange being 1}% premium ? 

481. How many yards of silk 1} yds. wide are needed to 
? Aj^ Jf- (jL line a portidre which contains 20 yds. of silk 1} yds. wide? 

482. A woman bought lemons at 30 cents per dozen, 
n ';j /»/ and sold them at the rate of 3 for 5 cents. What per cent 

^ /^ did she lose ? 

483. What alteration in income will occur if $ 1000 of 
J i I } '] 6% stock be sold at 75, and the proceeds be invested in 

7% stock at 110? 

484. When exchange is $4.86}, what is the face of a bill 
C C( rC on Dublin for $29,190 ? 

485. Find the cost of a bill on Amsterdam for 5252 
^** Xh S^/ florins, worth 40 cents each, at 1% premium. 

486. The value of the capital invested in silk manufac- 
' ^*^ -^ • V- tures in New Jersey, in the year 1883, was $8,968,000, the 

, amount paid for labor was $5,592,189, and the value of 
JT j7^' v^' the product was $22,183,346. What per cent of the capi- 
^ tal is the gross product ? What per cent of the product is 

the amount paid for labor ? 

^ )( 3 ^ ? *®'^* ^^"^ ^^® proceeds and the discount, at 7%, of a 
bank note due in 3 mos. ; face of the note $2000. 

488. What sum will be raised by taxation in a town 
where the taxable property amounts to $4,200,000, and the 
X^ ,2 2, y irate is 1^ mills on a dollar, 8% being uncoUectable, and 
8% being paid for collecting? 



$944. New York, Jan. 16, 1887. ^^. 

Ten months from date I promise to pay George Johns or , 
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489. £ 409. Boston, Dec. 4, 1886. 
Thirty days after sight of this first of exchange (second ^^. 

and third of the same tenor and date unpaid) pay to the «^^.^ 
order of Hiram Humphrey four hu«(dred and nine pounds %^ 

sterling, value received, and charge the same to Baring ^ 

Brothers, London. Adams, Anthony & Co. 

Find the cost of the preceding draft, thirty-day bills 
being quoted at $4.89. 

490. Find the maturity, the time to run, the discount, ^^ 
and the proceeds of the note which follows : ^'^. 

order nine hundred and forty-four dollars, value received. '^ ^c 
Discounted, at 7%, Jan. 16. James Gage. ^^ ^^,j 

491. A grocer received $24 for the sale of sugar in one ^ '^, * ^ 
day. Of this sum 12% was gain. What was his gain per y^ ' 
cent, and what the actual gain, on a sale amounting to $276 ? ,^^ ^ 

492. A lady in Baltimore wishes to buy a draft on Paris 

for 6140 francs, when ezchs^ge is 6.14 francs to a dollar. ..v. _ 
What must she pay for it ? 

493. The assignee of a bankrupt broker found his asseta 
to be real estate worth $3760; cash, $760; furniture, 
$660; horse and carriage, $200; interest in a flour-mill 
valued at $400. His aunt held a mortgage of $2260 on 
the real estate ; he owed $3000 to his sister ; $3826 to his 
father ; Knd $2640 to his brother. The assignee had 6% . 
on the assets, and other expenses amount to $360. In set- 
tling the estate, what sum will the brother receive ? 

494. What will be the net proceeds on the sale of goods / ? 
which brought $13,242.60, after a commission of 2\% has 
been deducted? 
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496. Find the cost in New York of a draft for £1500, 
payable to Longman, London, exchange being at $4.86^. 

496. A collection of natural history specimens, for which 
the owner paid $7360, is insured for its full value, at 4^%. 
What would be the actual loss in money to the owner from 
its entire destruction by fire ? 

497. Orrin Heath, of Cincinnati, received $1230.38 for 
the purchase of pork, after deducting his commission of 
2f %. What sum did he invest? 

498. George Levitt owes $500 in Omaha. He pays the 
debt through an agent who is to receive for his services the 
difference between the $500 and the face of a draft, pay- 
able 30 dys. after sight, which the $500 will buy at \ of 
1 % premium. What sum did the agent receive ? 

499. Which is more profitable, a 6% stock at 85, or a 
7% stock at 95? How much more income would be 
received by investing $16,150 in the more profitable 
stock ? 

600. A Chicago library bought books of Eivingtons to 
the amount of £251 6 s. What will be the cost of a 
draft on London to settle the bill, sterling exchange being 
quoted at $4.85? 

501. A milliner sold her business for $182, and lost 9%. 
Had she sold it for $214, what would have been the gain 
per cent ? 

502. A bankrupt whose liabilities are $43,000 has 
property to the amount of $ 16,500. What will be paid on 
a claim of $ 1300 ? 

603. A merchant bought $5000 worth of stock at 120, 
and sold it at 84. Without any allowance for interest or 
brokerage what was his loss, and what per cent of his 
investment did he lose ? 
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604. A farmer living in Dakota sent 12 t. of maple sugar 
to a Chicago merchant, who paid 50 cents per hundred- 
weight for storage, $3 for cartage, and reserved 2^% for 
commission. He remitted to the farmer $5727. Find the 
selling price of the sugar per pound. 

505. A Boston apple- woman bought a certain number 
of apples at 3 for a cent, and an equal number for 2 for a 
cent. She then mixed them and sold them at 5 for 2 cents. 
What was the gain or loss per cent ? 

506. A merchant sold a 3% stock at 99, and gained 
10% on his investment. He realized $15,345. What did 
the stock cost him ? What income did it yield ? 

507. An avenue ^ of a mile long is lined with shade 
trees standing 60 ft. apart, (i.) How many trees are there ? 
(ii.) Had they stood 33^% farther apart, how many trees 
would there have been ? 

608. Find the net proceeds of a consignment sold for 
$5700, on which there are charges of $470 freight, $500 
insurance, and S^% commission. 

609. A gentleman pays $285 premium for insuring his 
house and furniture at 2f %. What is the value of each, 
the furniture being worth ^ the sum at which the house is 
valued ? 

610. A real estate ag«ynt received $137.50 for effecting 
the sale of a house, the rate of commission being 2^%. For 
what sum was the property sold ? 

611. What sum must be invested in a stock, paying 
^■A%» *°^ worth 106J in market, that a college professor- 
ship may be endowed with a salary of $2044? 

612. Find the principal that will gain $200 in 4 yrs. 
6 mos., at 3%. 
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513. Fritz RheiDhart sent 3745 bbls. of flour from St. 
Paul to New York City to be sold by an agent on S\% 
commission. The flour brought $10|^ per barrel. Find 
the agent's commission? 

614. Henry Hancock pays $3000 to a St. Louis flour- 
merchant, by a draft on Boston. What will be the face of 
the draft, Boston exchange being at -J- of 1% premium in 
St. Louis? 

616. Which is the better investment, 4| % stock at 95, 
or 5% stock at 104? What investment must be made in 
the better stock to secure a yearly income of $613.60, after 
paying an income tax of If % ? 

616. Brown Brothers pay a bill for $3000 in Denver, 
Col., with a sight draft on New York. What will the draft 
be worth in Denver at -j^ of 1% premium? 

617. Find the value in New York, at a discount of tj^%, 
of a sight draft on Memphis for $3650. 

618. An Alabama cotton-planter sent 284 bales of cotton, 
weighing 450 lbs. each, to his agent in Manchester, Eng- 
land. The agent sold it 12 d. per pound. He paid 1 d. 
per pound freight, £4 3«. for storage, and charged 2\% 
commission. What did the planter realize, with exchange 
on the net proceeds at $4.92J- to the pound? 

619. Elihu Enright collects 556 bills of $3.80 each for 
an agricultural society. His commission is 4%. How 
much must he pay over ? 

620. A ship, worth $17,500, is insured at B\% on f of 
its value; and the cargo, valued at $37,500, is insured on 
I of its value, at 2^%. Find the premium to be paid for 
the insurance of both ship and cargo. 
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621. An estate valued at |3000 is taxed $50. What 
tax must be paid on a house worth $1727.50 when the 
tax rate is half as much again ? 

622. A merchant agreeing to receive $500 on a bad 
debt, found that he had been paid 62^% of his actual claim 
What was the original amount of the debt ? 

623. What must be paid in United States money for a 
bill on Liverpool for £1100, the rate of exchange being 
$4.80? 

624. Find the face in English money of a draft on Glas- 
gow, that can be bought for $7297.50, exchange at $4.86J-. 

626. How much money in Birmingham will remit $600 
to Chicago, when 48^ c?. make $1 ? 

526. When exchange on Paris is quoted at 5.16^ francs 
for$l, for what sum in francs must a bill be drawn to send 
$1000 for merchandise ? 

627. A dairyman sold the butter made from one week's 
milk for $38.25 at a loss of 8%, while his neighbor, by 
sending his butter to New York, received $57 net for the 
same quantity. What was the neighbor's gain per cent ? 

628. Find the sum of money which put at interest for 
9 mos., at 4% per annum, will amount to $198,125. 

629. James Stone bought an 8% stock at 120, and his 
brother bought a 5% stock at 75. Which investment 
yielded the better income ? 

630. Joseph Skinner, when 40 yrs. old, insured his life 
for $ 10,000 ; he died at 70. Without allowing interest on 
the payments, how much did they exceed the amount 
received from the insurance company? Rate, $46 per 
$1000. 
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• 

531. Two brothers invest each the same anm in the 
3 and 3^ per cents, and receive an income of equal amount. 
The 3 per cents are at 75 ; at what price are the 3J per 
cents ? 

532. Find the cost of 6% bonds that they may bring 
6J% income. 

533. What income will be received from $14,350, in- 
vested in 6% bonds at 2|% premium ? 

534. What is the value of a $3064.90 draft on Chicago 
bought at 1% discount? 

535. Jared Moller sent coal to New York which waa 
sold for $2850 ; for freight and cartage $485 was paid, and 
$2272.37 was remitted from the sale. Find the amount 
of the agent's commission. 

536. What investment in United States 4% bonds at 
102|, will yield a quarterly income of $250? 

537. A butcher adds 20% profit to the price of his 
meat. What is the cost price of a pair of chickens which 
^e sells for $2.04 ? 

538. Silas Dresser transferred $1000 of 3% bonds at 96 
to 5% stock at 108. What difference of income was caused 
by the exchange? 

639. A factor received $48.35 for selling goods whose 
net proceeds amounted to $1709.99. What sum was paid 
for the goods ? 

540. Find the tax rate per $1000 in a city where 
$2,000,000 is raised on property valued at $250,000,000. 

541. By selling sugar at $12 per barrel, a grocer lost 
25%. At what price per barrel should the sugar have 
been sold to gain 25% ? 

542. What sum must be invested in 10% bonds selling 
at 104, to secure an annual income ctf $ 1600 ? 
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643. David Secord bought 120 shares of mining stock at 
97, aud, after receiving a dividend of 2^%, sold the shares 
at par. What was the actual gain, and the gain per cent? 

644. What principal at 6%, from Sept. 13, 1880, to 
Aug. 15, 1883, will amount to $11,532.57? 

645. King & Co. of Chicago pay a New Orleans debt 
for $5000, by a sight draft on Chicago. What sum will 
settle the account, Chicago exchange being at ^% premium 
in New Orleans? 

646. In Massachusetts a certain fertilizer is made of 75 
parts bone dust, 10 phosphate of lime, and 15 light loam ; 
in Connecticut of 77 parts bone dust, 9 phosphate of lime, 
and 14 light loam. If -J- of a ton of each be mixed, what 
weight of bone dust, phosphate of lime, and light loam will 
there be in the compound ? 

547. A cargo of 8000 bu. of corn, worth 60 cents per 
bushel, is insured at f of 1|^% on J of its value. If the 
cargo is lost, what will be the loss to the owner of the corn ? 

648. A New York wholesale grocer sells tea to a coun- 
try merchant at a profit of 60% ; the merchant is unsuc- 
cessful in business and pays only 37-|- cents on a dollar. 
What is the grocer's gain or loss per cent on the sale ? 

649. What was the total levy of a tax, whose net pro- 
ceeds were $300,000, 4^% having proved uncollectible, 
and 3^% commission being paid for collection ? 

650. Find the duty at 15% on 350 bags of cinnamon, 
each bag containing 115 lbs. valued at 15 cents per pound. 

661. A young lady received from her father's estate 
$20,000, so invested as to pay 3 %. She sold this invest- 
ment at 94|-, and bought bank stock at 225, paying 8^% 
interest. What was the change in her income ? 
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552. A merchant marked a piece of silk at $1.50 per 
yard ; this price was an advance of 25% on the cost. He 
sold at 15% discount on the price asked. What was his 
gain per cent ? 

553. Lorenzo James buys 86 A. 80 sq. rds of land at 
$80 per acre. With the proceeds of a note for $8561.50 
payable in 90 dys., discounted at 6%, he pays for the land 
and invests the remainder in horses at $ 150.88 each. How 
many horses does he buy ? 

564. A grocer wishing to make cash purchases, borrows 
$840.25 from a bank. For what sum did he give his note 
payable in 5 mos. 21 dys., at 6% ? 

555. A merchant had 3 six-month notes discounted at 
5, 6, and 7% respectively. The proceeds of each were 
$800. What was the face of each ? 

556. Find the cost per yard of cloth which was sold at 
the rate of 28 yds. for $61.25, at a gain of 25%. 

557. A farmer sold some sheep at $5.25 each, thereby 
losing 12^%. For what price should they have been sold 
to gain the same per cent ? 

558. John Barlow bought 200 shares of railroad stock 
at 8^% premium, with brokerage at ^%, and other expenses 
$4.75. What was the cost of the investment? 

569. Find the premium on six $1000 United States 6s, 
at 17^% above par. 

560. Find the cost of a draft for $240 payable 30 dys. 
after sight, interest at 6%, exchange 3% premium. 

561. Find the value of 90 shares of Housatonic Railroad 
stock, at 4% premium. 

662. What will be received for $28,000 of Kentucky 
State bonds at 92> without allowance for brokerage 7 
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563. Isaac Hopkins imported 25 bbls. of linseed oil, 
each containing 31^ gals., invoiced at 54 cents per gallon. 
Allowing 2% for leakage, what duty did he pay at 24% 
ad valorem ? 

664. What is the present worth of $8323.15 due in 8 
mos., when money brings f % per month? 

565. An insurance agent agrees to insure a store worth 
$12,000 for a sum sufficient to cover ite value and the pre- 
mium. Find the sum, the rate being 1%? 

566. At 12% ad valorem, what duty must be paid on 
50 hhds. of West India molasses, each hogshead containing 
63 gals., invoiced at 36 cents per gallon, with an allowance 
of ^ % for leakage? 

567. A broker received $6630 by selling $500 United 
States bonds, at 10^% premium. How many bonds did he 
sell? 

568. A man owning 70% of a silver mine in Nevada 
sold 40% of his share for $7000. What was the value of 
his share, and the value of the whole mine? 

569. Find the difference in rate of income between a 
6% stock at 105, and a 6% stock at 75. 

570. Thomas O'Neill bought 20 shares of 6% railroad 
stock at 107|, brokerage J%. Required his yearly income 
from the stock. 

571. Find the sum paid by Henry Brown who sent two 
pupils 118 dys. each to a district school supported by a 
** rate-bill," under the conditions given. Teacher's wages 
$400, fuel and other expenses $151.14; the public money 
received was $196, and the whole number of days' attend- 
ance was 3946. . 
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672. When 5% bonds are bought at 83 J, what is the 
rate of interest on the money invested ? 

673. Owen Glendower bought a 5% stock at such a rate 
as to secure 7% annually. What did he pay for it? 

574. The proprietor of a hotel lost by leakage 10 gals. 
3^ qts. from a cask of molasses containing 72 gals. Ke- 
quired his loss per cent. 

576. How much will a Chicago broker invest out of 
$ 7872 for an Albany grain merchant, if he charges 2^% 
commission for buying ? 

576. For necessities of the first year in business, Kalph 
Seton borrowed of his sister $400 on the 4th of July, 1884. 
At 6% interest what amount was due June 1, 1885, the 
following payments having been made: Aug. 10, 1884, 
$72; Nov. 1, 1884, $46; Jan. 1, 1885, $200; Mar. 4, 
1885, $50? 

677. A ship was insured for $20,000, and its cargo for 
$ 10,000, at the rate of 30 cents on $ 100. What was the 
whole cost of insurance, $2 being paid for the policy? 

678. The principal of a school bought an organ valued 
at $1000 on 3 mos. credit; after that period interest was 
to accrue at 7%. The purchase was made Jan. 1, 1882; 
he paid $400 Jan. 1, 1883. What was due April 1, 1883 ? 

579. A bankrupt owing his creditors $16,682.50 paid 
them $3336.50. What per cent of their claims did they 
lose ? 

680. A store and its contents, insured for three-fourths 
of their united value, were burned. The owner lost $1200. 
What was his loss per cent, and what was the united value 
of the store and its contents ? 
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681. Find the face of a draft that can be bought for 
$200U, exchange being at a discount of i%. 

582. What will be the face of a draft, payable 30 dys. 
after Bight, that can be bought for $3000, exchange being 
i% premium, and interest 6% ? 

583. James Appleton gained f 180 by selling 24 shares 
of mining stock which was bought at par. What was the 
selling price ? 

584. What amount will be invested in a mortgage for 
$4391 by an agent charging ^% commission? 

685. A grocer, having sold crude naphtha at a profit of 
75%, collected but \ of his bill from his purchaser who 
failed immediately after the conclusion of the sale. What 
waa the grocer's gain or loss per cent ? 

586. How many shares of Michigan Central Railroad 
Btock at 80 can be bought for $4427.50, brokerage i% ? 

587. 300 is 100 per cent more than what number? 300 
is 90% less than what number? 



688. James Stirling received $1700 on a claim of $2500 
against a bankrupt estate. What per cent was paid? 
With liabilities amounting to $190,000, what were the 
assets? 



689. What investment in California 8% bonds at 95 
will yield a semiannual income of $1500? 

690. Find the interest at 6% on $2800 for the month 
of July, reckoning 365 dys. to a year. 

591. A gentleman gave 20% of a tract of land to his 
daughter, 10% to his son, and the remainder to his wife. 
What wa« the wife's share, the tract containing 363 A. 126^ 
sq. rds. ? 
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692. Find the principal which, placed on interest for 
3 yrs. at 10%, will amount to $2970.50. 

593. A butcher received from a bankrupt customer 
$164.16, which was 40% of the amount due. What was 
the amount due? 

694. A wholesale druggist marked his goods at 90% 
above cost, but to a friend beginning business he sold them 
at 40% and 5% discount. What per cent profit did he 
make? 

696. How many $100 bonds at 5% premium can be 
bought for $8400? 

696. Find the cost in New York of 270 t. of Kussia rail- 
road iron, invoiced at $50 per ton, on which there was a 
duty of 24%. 

697. A grocer bought 40 bu. of potatoes at 75 cents per 
bushel, and 160 bu. at 65 cents per bushel. What price 
per bushel must he ask for the whole lot in order to clear 
20% by the transaction? 

698. The cost of constructing a railway is $ 10,000,000, 
of which 40% is borrowed at 6%, and the remainder is held 
in shares. What must be the average weekly receipts in 
order to pay 5% dividend per annum, the working expenses 
being 65% of the gross receipts ? 

699. The customs revenue of the United States for the 
fiscal year ending July 1, 1885, was $181,471,939. The 
expenses of collecting it amounted to $6,494,847. What 
per cent was the expense of collection of the whole amount? 

600. The proprietors of a certain boot and shoe factory 
say that 100 persons in their factory now make by machin- 
ery as many shoes as 500 persons formerly made working 
by hand processes. What per cent of the manual labor is 
displaced by the use of machinery ? 
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601. A man and a boy can heel 300 pairs of shoes per 
day by the use of machinery. It required formerly 6 men 
per day to do this amount of work by hand. Beckoning 
the boy's labor as equivalent to half that of a man, what 
percentage of the former amount of labor has the use of 
machinery displaced in this case ? 

602. A certain furniture manufactory is now able by 
the use of improved machinery to make the same amount 
of goods as before with the labor of 77 men, whereas the 
number formerly employed was 110, What per cent sav- 
ing in the cost of labor has the improved machinery effected 
for the owners of the manufactory ? 

603. By a hand-loom a weaver used to weave 70 picks 
of a certain kind of cotton per minute. A good power- 
loom will* now weave 180 picks of the same kind per min- 
ute, and a good weaver can tend 4 looms. What per cent 
of labor for this purpose is rendered unnecessary by the 
use of power- looms ? 

604. A first-class workman can make 800 2-lb. tin cans 
per day by hand process. By the use of machinery he can 
make 2400. What decrease per cent in the manual labor 
required is here effected by the introduction of machinery ? 
How many hands would be required to turn out 96,000 
cans per week (i) by hand process, (ii) with the aid of 
machinery ? 

606. At a coal mine in the Hocking Valley, Ohio, it is 
estimated that mining machines, employing 160 men, pro- 
duce as much coal as 600 men would produce, working by 
hand for the same number of hours. What per cent of 
labor have the machines displaced ? 

606. Will 25 negroes or 18 white men do a certain piece 
of work the quicker, supposing the whites 40% quicker 
workers than the negroes? 
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607. The amount of wheat in hundredweights, imported 
into Great Britain and Ireland from the United States and 
from India for the years 1883 and 1884, was as follows : 

Date. From the United States, From India. 

1883, 36,128,761 14,193,763 

1884, 22,641,050 21,001,412 
Express in percentage form (i) tho falling off for the 

United States, (ii) the increase for India. 

608. The quantities of wheat and of corn exported from 
the United States for 1880 and for 1885 were as follows : 

Year. Wheat Com. 

1880, 153,252,795 bu. 98,169,877 bu. 

1885, 84,653,714 " 51,834,416 " 

Find the decrease per cent in the exportation of each of 
these products in 1885 as compared with 1880. 

609. The values of the exports from the United States 
for the years 1884 and 1885, collected under the three 
heads of agriculture, manufactures, and mining, etc., were 
as follows : 

Year. Agriculture. Manufactures. Mining, etc. 

1884, 1536,315,318 $111,330,242 $77,319,293 

1885, 530,172,966 117,259,810 79,250,170 

Express these values as percentages of the whole exports 
for each year. 

610. The amount of specie in the United States treasury 
on Sept. 30, 1878, and on Sept. 30, 1885 was as follows : 

Other silver coin Oold coin and 

Date. Silver dollars. and bullion. bullion. 

1878, $12,155,205 $15,777,937 $136,036,302 

1885, 165,483,721 27,558,016 251,251,114 

Compute for each year the per cent which the silver and 
the gold, respectively, form of the whole amount. 
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611. What per cent must be added to the numerator of 
\^ to make the fraction equal to ^ ? 

612. A man having $250 paid 6% of it to another man 
having $300. How much per cent is the latter sum in- 
creased? 

613. Simplify ALSLMnl^JA^liAL. 

^ ^T>ffof 12^+1 l++ofl2| 

614. A man owning 10 shares of 8% stock sells it at 
$74 per share. With part of the proceeds he buys enough 
b% stock at 105 to yield the same income that he received 
before. How much money has he remaining ? 

616. Two fields together have an area of 2 A. One of 
the fields contains 60 sq. rds. more than the other. What 
is the value of each field at $80 per acre? 

616. Simplify ^ of % ~^T/^ X (4| - 2} + ^), 

617. The value in round numbers of the merchandise 
imported into the United States for the fiscal year 1882 
from Great Britain, France, Germany, and Cuba was as 
follows : Great Britain, $ 196,000,000 ; France, $89,000,000 ; 
Germany, $56,000,000; Cuba, $70,000,000. What per 
cent of the imports from Great Britain were the imports 
from each of the other countries ? 

618. By selling goods at $1173.92 a merchant gained 
15%. What was his gain, and what did the goods cost 
him? 

619. If to 336 lbs. of sugar 14 lbs. of sand were added, 
what would be the percentage of sand to the sugar and to 
the whole mixture ? 

620. A is 45 yrs. old. B is older than A by 12% of 
A's age. Find B's age, and express the difference of their 
ages as a percentage of B's age. 
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621. If a long ton (2240 lbs.) of ore produce 27 oz. Troy 
of pure silver, what is that per cent? How much ore must 
be raised to produce $30,240 worth of silver, when silver 
is worth $1.12 per oz. ? 

622. A man bought some cranberries for $30, and sold 
•^ of them at a loss of 10%. For how much should he sell 
the remainder to gain on the whole 20% ? 

623. Four reapers, working together, reap 50 A. of rye 
in 23 dys. They are paid at the rate of $4.50 per acre, 
but they employ during the whole period 2 binders to aid 
them, paying each of them $ 1 per day. If the first reaper 
was absent 3 dys., and the second reaper 1 dy., what sum 
of money should each reaper receive for the job ? 

624. A wine merchant paid $ 182.07 for a pipe of wine 
containing 102 gals. He put the wine in bottles such that 
3 bottles hold just 2 qts. of wine. The bottle? cost him 
$3.50 per hundred, and the corks 52 cents per hundred. 
For what price must he sell the wine in order to make a 
profit of 20 cents per bottle, and what will be his profit per 
cent? 

625. The hop acreage in England amounts to about 
70,000 A. What is the difference between the value of a 
good crop of 10 cwt. to the acre at $25 per hundred- 
weight, and a blighted crop of 2 cwt. to the acre at $50 
per hundredweight? 

626. Find the change in income due to transferring 
$27,216 ^% stock at 83| to 5^% stock at 94f, a broker- 
age of ^% being charged on each transaction. 

627. If $19,200 in 3% United States bonds at lOOJ are 
transferred to a 4% railway stock at 110^, the expense of 
the charge being $74.59, what alteration in the income is 
the result? 
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628. Dry chestnut wood weighs 2820 lbs. per cord. 
4 lbs. of the wood will yield 1 lb. of charcoal, and 20 lbs. 
of the charcoal make 1 bu. If the wood is worth $6 per 
cord, and 67 cents per cord is allowed for making the char- 
coal| what is the value of a basket of charcoal holding 2 bu. ? 

629. Find (to two decimal places) the population to the 
square mile in each of the following states : Massachusetts, 
New York, Ohio, Texas. (For data, see page 4.) 

630. Of ari electric cable ^ rests on the bottom of the 
sea, -^ hangs in the water, and 234| yds. are employed on 
land. What is the length of the cable ? 

631. If it cost $3.87} to carry 15} cwt. 60 mi., how far 
ought 3i cwt. be carried for the same money ? 

632. Two ships leave a harbor at the same time for the 
same port, distant 1200 miles ; the faster vessel averages 10 
miles an hour, and arrives at the port a day and a half 
before the other. What will the latter vessel average an 
hour? 

633. Find the present worth of $ 1000 due in 815 dys. 
at 4%. 

634. Find the interest on $2938.25 at 8}% for 200 dys. 

635. A farmer was offered 60 cents a bushel for 400 bu. 
of potatoes. He declined the offer, and soon after they 
fell 20% in value. What did he lose by keeping them? 

636. A man sold a horse for $384, and thereby lost 4%. 
For what should he have sold him to gain 15% ? 

637. A grocer bought 20 chests of tea, each containing 
42 lbs., for $18 a chest, and sold the tea for 60 cents per 
pound. What was his total gain, and what was his gain 
per cent? 
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638. If a salesman lose 15% by selling shoes at $2.55 a 
pair, what must he ask for them in order to make 15% ? 



639. Simplify 2f of ""' '' + |i + 



17I-14A " ' 7i-6f 

640. If the ore of a mine yield 250 lbs. of metal for every 
4 tons of ore, what is that per cent ? 

641. How much metal should 15 tons of ore yield to 
make the return 12% ? 

642. A man sells $9600 stock at 94^, and on the price 
of the stock rising to 95^ he sells $4800 more; afterwards, 
when the price had risen to 96, he buys back $ 14,400 stock. 
What did he gain or lose by the transaction ? 

643. A certain piece of work can be done in 5 hrs. by a 
man, in 8 hrs. by a woman, and in 12 hrs. by a child. In 
what time can they do it working together ? 

644. A lamp burns half a cent*s worth of oil per hour. 
What was the expense of using the lamp from Oct. 1, 1884, 
to Mar. 10, 1885, 4 hrs. and 40 min. each evening ? 

646. Simplify g^-lJof^i+H ^ i±l. 

646. In an examination, the maximum mark for which 
was 1000, A got 680 marks, and B got lOJ % more than A. 
What was B's mark, and what percentage were A's marks 
of B's marks? 

647. A regiment consisted of 800 men. If 3% are 
killed, 15% wounded, and 27% on the sick-list, how many 
are still fit for duty ? 

648. A can do a piece of work in 25 dys., B in 20, in 
36. A and B work together for 4 dys., and then B and 
for 6 dys. How much of the work remains to be done ? 



PERCENTAGE. 179 

649. Find the difference between the greatest and the 
least of the following fractions : f , ^^, ^, f |. 

651. Which are the cheaper, eggs at 7 for 24 cents, or at 
43 cents a dozen ? How much would be gained by buying 
672 eggs at the lower rate, and selling them at the higher 
rate ? What would be the gain per cent by buying them 
at the lower rate, and selling them at 4 cents each ? 

652. How much lead must 1400 lbs. of lead ore yield to 
make the return 15% of the ore? 

653. There are three cities. A, B, 0. The rainfall at A 
is 25% greater than that at B, and that at B 14^% greater 
than that at C, which is 21 in. Find that at A and B. 

664. If 5 cu. ft. of air consist of 4 cu. ft. of nitrogen, and 
1 cu. ft. of oxygen, express the percentage of oxygen to air, 
and of oxygen to nitrogen, in a cubic foot of air. 

655. A skating rink is illuminated by 54 gas jets which 
are turned on at 5.15 p.m., and put out at 11 p.m. The 
price of gas is $2.25 per thousand cubic feet, and each jet 
consumes 12 cu. ft. per hour. What is the cost of illumi- 
nating the rink for the month of January, if the month be- 
gins on Friday, and the rink is open every evening except 
Sunday ? 

666. A man has an orchard covering 5i A., and each 
acre contains 36 apple-trees. One season the average yield 
per tree was 14 bu. of apples. These were made into cider, 
8 bu. of apples yielding 1 bbl. ^f cider holding 36 gals. 
The man sold the cider for 11 cents per gallon, after reserv- 
ing 4 bbls. for his own use. How much did he receive for 
the cider? 
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657. A lead mine yields 1 lb. 1 oz. of lead to 85 lbs. of 
ore. What is that per cent? 

658. If 17 qts. of wine costing $1.40 per quart are 
mixed with 30 qts. of wine costing 95 cents per quart, and 
the mixture is sold at $1.50 per quart, what profit is real- 
ized? 

669. For sewing water-proof hats, girls in Boston now 
(1884) receive $ 1 for 6 doz. If a girl can sew 8 hats in 
an hour, how much can she earn in a day of 10 hrs. ? In a 
year of 304 working days ? How much would she earn in 
a year at the old rate, which was 30 cents a dozen ? 

660. A good cutter in a Parisian butcher-shop can earn 
8 frs. a day, and in Paris the butcher-shops are closed only 
one day in the year. Good Friday. How much can the 
cutter earn in 1 yr. ? Take 1 fr. = $0,193. 

661. If the charge for carting 1 1. of stone 1 mi. is 75 
cents, what will it cost to carry 360 1. a distance of 800 yds. ? 

662. A bookseller buys 68 copies of a book at $3.25 
each, and sells them at $3.75 each. What does he make, 
if for each dozen copies purchased by him one copy is 
thrown in free of cost ? 

663. If 100 lbs. of green coffee yield 91} lbs. of burnt 
coffee, and the burnt coffee is worth $ 37.50 per 100 lbs., 
what is the value of the green coffee per 100 lbs. ? 

664. 1 bu. = 2150.42 cu. in. 1 gal. = 231 cu. in. How 
many gallons are there in 1 bu. ? 

665. The consumption of coal in Great Britain rose in a 
certain year from 92 millions to 97} millions of tons. State 
this increase as a percentage to two decimal places, and find 
what the consumption would be in the next year, at the 
same rate of increase. 
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666. If a journey take 8} hrs., travelling 35 mi. per 
hour, how much must the rate be increased to save 42 min. ? 
What per cent must the rate be increased ? 

667. The population of a town was 87,640 at one census, 
and 100,000 at the next census. Express the per cent of 
increase to three decimal places. 

668. A horse is bought for $343, and sold for $371. 
What is the gain per cent ? At what price should it have 
been sold to gain 12% ? 

669. A man bought a lot of 3 A. 135 sq. rds. at $880 
per acre, and spent $7617.50 in erecting a house and out- 
buildings. He then let the premises for $715 a year. 
What rate per cent did he get on his investment ? 

670. If in 15 min. a vessel receives by one pipe 22 gals. 
3 qts. of water, and loses by another pipe 3^ gals., how 
much water will the vessel contain at the end of an hour 
and a half ? 

671. Simplify 

3.28167 + 0.0004193 + 3.8961028 + 0.8218. 

672. Find the simple interest on $81,176 for 120 dys. 
at ^%, 

673. What is the simple interest on $2962.50 from Dec. 
80, 1887, to Mar. 12, 1888, at 4% ? 

674. The marks for perfect answers to the questions on 
an examination paper being 6, 6, 10, 10, 6, 10, 10, 8, and 
a boy having obtained the marks 4, 5, 7, 9, 3, 10, 0, 6, 
respectively, find what per cent of the mark for the whole 
examination he has obtained. 

675. What sum of money, at 5% simple interest, will 
produce in 2 yrs. the same amount of interest as $2160 at 
4% in 3 yrs.? 
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676. By selling out 3% bonds at 102|, and investing 
the proceeds in a railway stock at 137, a man finds that 
he can double his income. What is the annual dividend 
of the railway stock ? 

677. What sum of money, lent at 4% per annum simple 
interest, will produce in 3 yrs. the same amount of interest 
as $2592 lent at 5% will produce in 2 yrs. ? 

678. A gas factory uses a coal which yields 10,600 cu. ft. 
of gas per ton. The loss in purifying and by leakage is ^. 
The factory has to supply 100,000 cu. ft. of gas daily. The 
cost of the coal is $4.90 per ton. How many tons of coal 
are consumed each day ? How much per 1000 cu. ft. must 
be the price of the gas, in order that the gross daily profit 
may be $ 100 ? 

679. A teamster carries 4 loads of gravel daily from a 
gravel pit to a railroad line 2f mi. from the pit, and each 
load contains 2^ cu. yds. of gravel. He is paid at the rate 
of 35 cents for carrying 1 cu. yd. one mil^. How much 
will he receive for carrying 500 loads, and how many days 
will it take him to carry them ? 

2f + 2iof^-lf 

680. Simplify H ^ 

2-Mi 

681. The sum of $2500 is to be raised by a tax in a cer- 
tain town. The assessed valuation is $850,000, and there 
are 300 polls, each taxed $1.25. Find the rate per $100, 
and the tax of a man who is assessed $4480 and pays 2 
polls. 

682. A city hall, in a city whose assessed valuation is 
$4,000,000, was built at a cost of $57,000. The money 
was raised by direct taxation, and the expense of collection 
was 5%. What was the rate per $100, and what sum did 
a man pay whose property was valued at $50,000? 
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683. The distaDce between two stations, A and B, was 
measured with a 10-it. pole, and found to be 3430 tt. The 
pole wa« afterwards found to be long by 9f in. What is 
the true distance from A to B ? 

684. On Mar. 4, 1885, the assets of the United States 
treasury amounted to $210,663,621.15, and the liabilities 
to $201,899,031.04. On Nov. 1, 1885, the assets were 
$259,437,431.25, and the liabilities $192,619,138.87. How 
much surplus balance was in the treasury Nov. 1, and 
what was the increase between the two dates ? 

685. In 1884, the quantity of sugar produced in the 
United States was 287,712,230 lbs., while the quantity 
imported was 2,756,416,896 lbs. The quantity exported 
that year was 85,532,916 lbs. How much sugar remained 
for consumption, and what per cent of the amount con- 
sumed was produced in the United States? 

686. For the fiscal year ending June 30, 1885, the value 
of the sugar and molasses imported into the United States 
was estimated at $73,517,063. The duty collected thereon 
amounted to $52,184,744. Find (to the nearest unit) the 
average ad valorem rate of duty on these two articles. 

687. For the fiscal year ending June 30, 1885, the value 
of the dutiable merchandise imported into the United States 
was (in round numbers) $387,000,000, and the value of 
the merchandise imported free of duty was $193,000,000. 
The amount of duty collected was $ 178,000,000. Find (to 
the nearest unit) the average ad valorem rate of duty, (i.) 
on the dutiable merchandise ; (ii.) on all the merchandise. 

688. A county jail is to be built at a cost of $16,800. 
The money is to be raised by a tax assessed on property 
valued at $1,400,000. What rate will cover the cost of 
the jail, and the collector s commission of 4% ? 
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689. A lady received $1517.40, the amount due on a 
note which had been on interest at 8% lor 1 jr. 6 mos. 
18 dys. What was the fjEkce of the note 't 

690. On an invoice of body Brussels from London, the 
duty was $174. What was the rate, the cost of the carpet 
being $2175? 

691. Find the difference between the true discount and 
the interest of $600 for 2 yrs. 6 mos., at 8%. 

692. For supplying a town with water a tax of $34,500 
is assessed. There are 100 polls taxed $1.50 each; the 
real estate of the town amounts to $1,700,000, the personal 
property to $500,000. What is the rate of taxation ? 

693. Find the rate per cent when $2700 worth of New 
Jersey Central Railroad stock pays $243 dividend. 

694. A Pennsylvania Petroleum Co., assessed the stock- 
holders 15%. What was paid by a director who owned 
70 shares? 

695. To secure an annual income of $2100, how much 
must be invested in South Carolina 6s at 80 ? 

696. A Florida land agent received $636 for invest- 
ment. With commission at 6%, how many $50 lots can 
he buy for this sum ? 

697. The proprietor of a clothing store in Boston sent a 
note of $5000 to a lawyer in New York, with directions to 
secure upon it what he could from the maker of the note, 
who had gone into bankruptcy. The lawyer secured 62|^% 
of the note, and charged 5% commission. What sum did 
the merchant receive ? *^ 

698. At 10% discount how many $1000 Northern 
Pacific Railroad bonds can be purchased for $21,600? 
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699. A commission merchant paid over to a grocer 
$366.72, the net proceeds of a months sale of peaches. 
Find the gross receipts and the quantity of peaches sold, 
rate of commission being 4^%, and the price of the peaches 
being 60 cents per peck. 

700. For how much must a 3-mos. note, without interest 
be made, that when discounted at 9% it may yield $1000? 

701. A stockholder in a gas company paid $42.25, his 
share of a 3^% assessment for extra expenses. How many 
shares did he own ? 

702. A commission merchant purchases coal with the 
residue from $441, when 5% commission has been deducted. 
How many tons at $ 7 can he buy ? 

703. How much below par is a stock when 65 shares of 
it can be bought for $5200? 

704. What amount must be invested in Virginia 6s at 
90, to realize an income of $3600 annually? 

706. A gentleman wishes to secure to his wife an income 
of $ 1680. To realize this sum what amount must be in- 
vested in 6% stocks 5% below par? 

706. A bank with a capital of $240,000, in 6 mos. has 
accumulated $14,770 net, and after declaring a semiannual 
dividend of 5%, reserves the remainder for surplus. What 
is the surplus and the dividend on 25 shares? 

• 

707. Find the yearly income from $4214 invested in 
five per cents, bought at 98. 

708. A sheep farmer in Texas sold his wool for 26 cents 
per pound, and thus realized S^% over expenses. Had he 
sold the wool at 22 cents, what would have been the loss 
per cent? 
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709. A young farmer having received $3420 from his 
grandfather's estate, invested the money in a 6% stock 
purchased at 95. What yearly income was received ? 

710. With brokerage J%, how much stock at 104| can 
be bought for $5250? 

711. A Colorado land agent charged $57,825 for the 
purchase of 257 A. of land at 4^% commission. What was 
the price per acre ? 

712. To secure an annual income of $3720, what sum 
must be invested in £ve per cents at 98^ with brokerage 

713. The owner of pine forests in Georgia shipped from 
Savannah to New York a quantity of turpentine worth 
$ 1.75 per gallon, to the amount of $ 224. By leakage 8 gals, 
were lost. For what price per gallon must the remainder 
be sold that there may be an advance of 25% on the cost? 

714. What per cent of unlawful gain will be made when 
14 oz. are sold for 1 lb. ? 

715. What draft may be purchased for $487.20 when 
exchange is at 1^% premium? 

716. Find the cost of a draft on Albany for $800, pay- 
able at sight, with exchange at a premium of f %. 

717. In a town whose real estate is valued at $246,500, 
and the personal property at $88,500, and in which there 
are 506 polls paying 75 cents each, the sum of $2054.50 is 
to be raised by taxation. Find the tax of B. J. Ingersol, 
owning property, real and personal, to the amount of $3000, 
and paying for 2 polls. 

718. A Maryland peach dealer invested $2897.50, the 
net proceeds of one summer, in five per cents at 87%, 
brokerage J%. What yearly income will he receive? 
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719. A library and library building were insured on J 
of their united value for $302. Find the value of the books 
and the building, the policy costing $2, and the rate being 
75 cents on $100? 

720. At an agricultural store, a reaper which cost $40, 
was sold for a sum that gave the maker 128% profit, and 
also 5% commission to the agent. What was the selling 
price? 

721. A druggist bought quinine at 10% discount from 
net price, and sold it at $ 18 per pound, which was 25% 
more than he paid. Find the net price. 

722. A New Orleans merchant sent to his agent in 
Chicago $2000. What was the cost of the draft, exchange 
being 3% premium? 

723. Find the face of a draft that can be bought for 
$158.40, exchange being at 1% discount: 

724. A lumber-dealer, by the wreck of a vessel, lost J of 
a cargo of 84,780 t. of white oak. -What per cent must be 
advanced on the cost price, that he may lose nothing ? 

725. A lady. in Illinois inherited 45% of a lead mine, 
and from it received an income of $7200. Her brother 
owned 36% of the same mine. What was the brother's 
income and the value of the mine, the earnings being 16% 
of the cost of the mine ? . 

726. An upholsterer bought 70 bales of curled hair at 
$36 per bale, but found 10 bales so injured that he sold 
them at 15% discount. At what price per bale must the 
rest be sold to secure an advance of 20% on the purchase? 

727. A lawyer charging If % for making safe invest- 
ments, receives from one of his clients $27,684.14 for the 
purchase of Pacific Railroad stock. What amount of stock 
will he send to his client ? 
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728. A lady had property insured to the amount of 
^2000 in a mutual insurance company. Upon renewal she 
received a dividend of $12.50. The premium was $25. 
What per cent of the premium was the dividend ? What 
was the rate of insurance ? 

729. Samuel Eliot had a farm of 218 A. yielding a 
rent of $1862.50. He sold the land for $125 per acre, and 
through a broker invested the proceeds in New York six 
per cents at 108|%, with brokerage \%, What was the 
change in the yearly income ? 

730. The charges of an agent who purchases grain are 
8% commission, and 1^% additional for guaranteeing 
prompt delivery. How much money must be sent to him 
in order that, after deducting his fees, $9000 may be left 
with which to buy grain ? 

731. What amo'unt of duty must be paid on plain china 
ware valued at $2540, on which the rate is 55% ad valorem, 
and 500 boxes of window glass, each containing 50 lbs., on 
which the rate is 2| cents per pound ? 

732. For renting a house and securing payment, the 
charge of an agent amounted to $56,275, of which sum 
$28.75 were costs, and the remainder the commission of 
5% on the rent paid. Required the rent. 

733. Jones, Jenkins & Co. import from Liverpool 80 
pieces of pongee silk 40 yds. each, valued at Ss. per yard, 
duty 50% ; 1000 yds. hair-cloth at 4s. per yard, duty 50% ; 
500 yds. cretonne at 2J-s. per yard, duty 35% ; and Irish 
linen worth £30, duty 40%. Find the whole amount of 
duty, allowing $4.86 to the pound sterling. 

734. How much 5% stock at 120 must be bought to 
yield an income of $720, and what will it cost? 
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735. Isaac lyes sent to New Orleans 160 bbls. of lime 
to be sold at $6.25 per barrel, by an agent, on a 3% com- 
mission for selling. The agent paid $5.75 for cartage, and 
deducting 1^% for investing, bought 50 bbls. of sugar with 
the proceeds. What was the cost per barrel of the sugar ? 

796. A florist insured, his greenhouses and stock, to- 
gether valued at $8000, for ^ of their value, at 2% ; they 
were injured by fire to the amount of $6000. Find the 
florist 8 loss, including his premium, and the loss of the' 
insurance company. 

787. A New Orleans merchant paid $61.44 for duties 
at 24% ad valorem, and $20.48 for other charges on 16 
pieces of linen containing 32 yds. each, imported from Dub- 
lin. What was the invoice value per yard, and the cost per 
yard, after the payment of duties and other charges? 

738. A merchant paid $46.26 for insuring the cargo of 
a ship at 1% oi^ f of its value. What was the entire value 
of the cargo ? 

739. A note for $151.74, under date of Nov. 1, 1878, 
had four indorsements; viz., April 5, 1879, $20; May 20, 
1881, $6.20; Sept. 4, 1881, $11^84; Jan. 1, 1882, $80. 
What balance was due Oct. 7, 1882 ? 

740. If $20,500 be invested in 6% stock at 102}^, what 
will be the yearly income? What would be the yearly 
receipts, were an equal sum invested in 5% stock at par? 

741. A Patterson silk manufacturer sent to his agent in 
Canton to buy 2500 lbs. of raw silk at $17 a pound. With 
an allowance of 3% for the agent's commission, and $315 
lor other charges, what must be the face of the draft for* 
warded to Canton? 

742. At 7^% what time will be necessary for $1500 to 
gain$228.l4? 
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743. The agent for a St. Louis wholesale grocery receives 
6% on the sums received from his sales, and 4% additional 
at the end of the year on the net profits. His sales for the 
year were $30,456.50, and the net profits $10,642.35. 
What was his commission ? 

744. A lady invested for her daughter $512.50 at com- 
pound interest at 8%, when the young lady was 17 yrs. 
5 mos. 9 dys. old. What amount will be due at the com- 
pletion of the daughter's twenty-first year ? 

745. A judge of probate has the care of an orphan's 
property valued at $4890. Will a better income be secured 
by investing this money in a 5^% stock at 81J, with 
brokerage at J%, or in real estate paying 7% ? 

746. A coal dealer, through an agent charging 3% com- 
mission, sent to Scranton for 5000 1. of coal. At $4.25 per 
ton, and with $157.50 for freight, what will be the gross 
outlay for the coal ? 

747. Find the rate at which $ 75 will amount to $ 144.80, 
from June 6, 1870, to May 12, 1881. 

748. A farmer sold some land, whose value had been 
injured by the erection of a dam over a stream, at a loss 
of $1200, which was 10% of the cost price. What sum 
did the farmer pay for his land ? 

749. A father having received -f^ of an estate, transferred 
•| of the legacy to his son, whose tax on the property, at the 
rate of 2|%, amounted to $5.50. Find the value of the 
whole estate. 

760. Clark & Crane, wholesale grocers, sent to San 
Gabriel, Cal., for 3500 lbs. of grapes, invoiced at 8^ cents 
per pound, and 2J% on the invoiced price to the commis- 
sion merchant. Find the sum paid by the grocer. 
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761. A cargo of cotton was insured for $40, the rate 
being -J of 1%. What was the value oi the cotton? 

762. Seth Mapes of Boston sent $ 10,246.50 to his agent 
in Chicago for the purchase of 1800 bbls. of flour, the 
agent's commission being B^%. What price per barrel was 

' paid for the flour ? 

763. A government clerk bought a small house in 
Georgetowri for $1728, giving his note and a mortgage on 
the house. The note was dated Jan. 1, 1884, at 6%. 
What was due Dec. 11, 1884, the following payments hav- 
ing been made ? Mar. 1 , 1884, $ 300 ; May 16, 1884,* $ 150 ; 
Sept. 1, 1884, $270; Dec. 1, 1884, $135. 

764. A commission merchant, for selling wool at 32 cents 
per pound, is paid a commission of 2|%, amounting to 
$235.40. How many pounds were sold ? 

755. A miller insures 2400 bbls. of flour worth $8 a 
barrel at their full value, at \%. Only 900 bbls. are saved 
from a destructive fire. What will be the actual loss of 
the company ? What premium will the merchant pay, and 
how much will he receive from the company ? 

756. $1600. Boston, May 17, 1874. 
For value received, on demand, I promise to pay George 

Slow sixteen hundred dollars with interest. * j 

Indorsements: Feb. 20, 1877, $228.64; Aug. 8, 1877, 
$70 ; May 16, 1878, $850.86 ; Oct. 4, 1878, $24. 
What was due Sept. 1, 1880? 

767. What is the difference between the true discount 
and the interest on $1600 for 90 dys. at 7%? Between 
the bank discount and the true discount ? 

758. At 122^, how much stock can be bought for 
$19,293.75? 
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769. A note dated May 8, payable Nov. 3, and dis- 
counted at 6%, yielded $ 730. What was the face of the 
note? 

766. A teacher SOyrs. old insnres his life for $15,000. 
What annual premium will he pay at the rate of $28,023 
on $1000? 

761. . When $17,500 are the net earnings of a company 
with $240,000 capital, what rate of dividend will be de- 
clared, with a reservation of $1500 for contingencies? 

762. If a 7^% stock be bought at 8J% discount, what 
rate of income will it pay ? 

763. What annual income will accrue from a 6^ stock 
bought at 94f , brokerage being {%, sum invested $28,500? 

764. A Quincy merchant paid his agent in New York 
$16.30 for selling wheat at $1.63 per bushel on a commis- 
sion of 2^%. How many bushels were sold ? 

766. What is received for 116 shares of stock at 110, 
J% being paid for brokerage, and $3.78 for telegrams? 

766. When bank stock pays a dividend of 5%, how 
many shares will furnish an income of $750? 

767. Jeremiah Peirce imported 100 gross of Florence 
oil, valued at $1.20 per dozen. If 2^% were allowed for 

* breakage, what duty was paid at 12% ? 

768. A captain paid $83.50 for the insurance of f of a 
fishing schooner at 2^%, the cost of the policy, $1, being 
included. What was the whole value of the schooner? 

769. George Peirce having invested $15,000 at par in 
Georgia 78, sells at 15% discount. What will he receive if 
he pay ^% for brokerage, and $2.78 for other expenses? 
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770. What is the rate when $ 1250 dividend is paid on 
$10U shares of Boston and Albany Railroad stock? 

771. Which investment will secure the better income, 
bank stock paying 10%, at 234i, or railroad bonds paying 
3%,at92J? 

772. $1240. Syeacusb. N.Y., Nov. 1, 1882. 
On demand I promise to pay Simon Phelps, or order, 

twelve hundred and forty dollars, with interest, for value 
received. Henry Shores. 

Indorsements: Received Oct. 6, 1883, $122.14; Mar. 4, 
1884, $178.06; Dec. 11, 1884, $215.54; July 20, 1885, 
$401. Find amount due Oct. 15, 1885. 

773. A bankrupt's assets are $675. By a special 
arrangement with his creditors, he pays 75% on half his 
debts, and 60% on the other half. What is the amount of 
his debts ? 

774. Stephen Fitch sold a house and lot, with the pro- 
ceeds of which he bought 12 Illinois State bonds of $500 
each, at 12% premium, brokerage f%. What were his 
receipts from the sale ? 

776. A country merchant bought three pieces of carpet, 
190 yds. in all, for $380. Thirty yards were unsalable, 
and he disposed of the rest at 15% advance on first cost 
per yard. Did he gain or lose, 'and how much ? 

776. Robert Cheney sold (without a broker) $50,000 of 
railroad bonds at 931%, and invested such a sum in United 
States 6s, at 109}, as was necessary to yield an annual 
income of $1920. How much money remained for the 
purchase of a house ? 

777. At what price must 6% stock be bought, to yield 
7^% on the investment? 
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778. $1975.bO. Lynn, Jan. 11, 1883. 
For value received, on demand two months after date, I 

promise to pay Alice Dunn nineteen hundred seventy-five 
dollars fifty cents, with interest after two months at 6%. 

George Geith. 
Indorsements : May 1, 1«83,$600 ; June 5, 1883, |800; 
Sept. 25, 1883, $300. What is due Dec. 13, 1883? 

779. George Thomas invested in four per cents, bought 
at such a price that he realized 3% income. What did he 
pay for them ? 

780. A collector, receiving f % commission, was paid 
$56.25 for collecting taxes. What sum did he put into the 
town treasui-y ? 

781. A butcher bought 160 lbs. of meat for $9.60, and 
sold f of it at 8 cents per pound. At what price per pound 
must the remainder be sold to gain 56^% on the whole cost? 

782. How much stock at 90 must be sold to pay for a 
legacy of $9000, on which is due a tax of 10%.? 

783. Find the balance due Feb. 3, 1884, on the account 
which follows : 

Eli Sheldon. ^^ ^^^^^ ^^^ ^ 

For lumber, labor, and board, $600, with interest at 6% 
after Jan. 1, 1877. 

Five payments had been made; viz., Feb. 16, 1877, 
$100; April 16, 1877, $150; Dec. 24, 1879, $12.50; May 
3, 1880, $7.50; Nov. 3, 1882, $200. 

784. An agent, after deducting a commission of 5%, sent 
$2625.135 to his employer. What was the amount of the 
sales? 

785. How much stock at 5% premium will pay for 
$6000 worth of stock at 8J% premium ? 
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786. An Ohio grain-merchant received $3694.95 to 
invest in corn, on a commission of 3^^. How many 
hushels, at 75 cents per bushel, were bought? 

787. Find the value of a 6% stock paying 5J% interest 
on the amount invested. 

788. A sugar planter from Louisiana invested the net 
proceeds of a year's crop in a certain railroad stock, pay- 
ing 4% semiannually. With the stock at 116^, broker- 
age being ^%, what will be the yearly rate per cent of 
income, if 4% semiannually be considered the same as 8^ 
per annum ? 

789. A dishonest dealer wishes to lower the price of his 
best quality of syrup. What per cent of water must be 
mixed with 45 gals, of syrup, at $ 1.65, to reduce the price 
to $1.35? 

790. An owner of fancy cows finds his wholesale cus- 
tomers unwilling to pay 4 cents per quart, the cost price, 
for pure Guernsey milk ; he therefore mixes so much water 
that he can sell the mixture at 3 cents per quart, and make 
20% on his outlay. How much water is there in every 
quart sold ? 

791. If new-made soap sells for $4.75 per hundred- 
weight, and in drying loses 0.12 of its weight, what is a 
hundredweight of the dry soap worth ? 

792. A St. Louis broker invested $10,000 in three per 
cents at 75, and when they rose to 78, he sold that stock, 
and bought bonds at $208 which paid 8%. What was 
the change in income ? 

793. A druggist bought a stock of goods for $1643.50 
cash. For what sum must his note be made, payable in 
90 dys., that, when discounted at 6%, the proceeds shall 
yield the amount required ? 



196 ARITHMETICAL EXERCISES. 

794. The sugar-beet yields 6% of its weight in sugar. 
One acre of land will produce 25,000 lbs. of beet-root, worth 
$2.75 per ton. Kow many acres of land are needed to 
supply with beet-root a sugar factory whose annual produc- 
tion of sugar is 100,000 lbs., and whiU; is the value of the 
beet-root supplied? 

796. Crystallized blue vitriol is composed of 63.3 parts, 
by weight, of ijppper, 32 parts of sulphur, 80 part* of oxy- 
gen, and 90 parts of water. Find its percentage composi- 
♦tion. How much copper is there in 200 lbs. of blue vitriol ? 

796. Two coal-dealers in Pittsburg sold an equal amount 
of coal. Ooe received from a Boston merchant $6200 on 
the deliv^fy of the coal ; the other took a note for $6800 
for 2yr». ^ mos., without interest, from a New York banker. 
If money commands 7%, which dealer received the greater 
price foj* his coal? 

797* 114,400 in 3% United States bonds at 101 1 are 
transferred into &'4^% railway stock at 125^, the expenses 
of ibe operation amounting to $50.98. Find the alteration 
ifX the income produced. 

798. Find the net cash amount of a bill of $750, dis- 
counts being -}-, 25, and 17^, and an additional discount of 
5% for cash. 

799. A milkman gains $1401.60 in 1 yr. by selling milk 
at 8 cents per quart. He sells on an average 42 gals, daily. 
What is his rate of profit per cent ? 

800. A milkman gains $2102.40 in 1 yr. by selling milk 
at 8 cents per quart. He sells on an average 48 gals, of 
milk every day. What is his rate of profit per cent? 

801. A man has a sum of money due him at the end of 
4 yrs., simple interest being reckoned at 5%. What frac- 
tion of the sum could he take off for payment at once ? 
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802. Three pipes carry water into a tatik. The first 
ruuiung alone can fill it in 4 hrs., the second in 5 hrs., and 
the third in 6 hrs. How long will it take them to fill the 
tank if they run together? 

803. A man has a bill for $135S.60 due him at the end 
of 4 yrs. Find what sum he could take for cash payment,, 
simple interest being reckoned at 5%. 

804. A vessel has a leak which adatits 127f gals, of 
water in 3 min. The pumps are just able to remove 2094- 
gals, in 5 min. Can the pumps keep the amount of water 
in the vessel from increasing? 

806* A good harness oil is composed of f suet, \ lard, 
^ turpentine, \ beeswax, and the rest olive oil. Find the 
cost of 1 lb. of this oil, if the suet costs 12 cents per pound, 
the lard 19 cents, the beeswax 45 cents, the turpentine 16^ 
cents, and the olive oil 28^ cents. 

806. Eeduce ||m| to its lowest terms. 

807. If a loaf weighing 4^ lbs. be sold for 6 cents when 
wheat is 72 cents per bushel, what should be the price of 
150 lbs. of bread when 8 bu. of wheat bring $8.64? 

808. One pipe can fill -f of a vessel in 1 hr. Another 
pipe can empty f of it in 3 hrs. If the vessel be empty, 
and both pipes are opened, in what time will the vessel be 
full? 

809. A clock which gains 7-|- min. in 24 hrs. is 12 min. 
fast at midnight on Sunday. What o'clock will it indicate 
at 4 o'clock on Wednesday afternoon ? 

810. At what point must the hands of a clock be placed 
at noon to indicate the true time at 7.30 p.m., if there be a 
daily gain of 3^ min. ? 
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811. A reservoir 10 ft. deep contains water to the 
height of 2 ft. It is supplied with water by a pump which 
could fill it if empty in 5^ hrs. The water is taken from 
the reservoir by another pump, which is capable of empty- 
ing it, when full, in 9} hrs. If both pumps are set in action, 
in what time will the reservoir be completely full of water ? 

812. A steam pump, employed to raise water to a reser- 
voir, will fill the reservoir in 10 hrs. 25 min. when it works 
well. One day the efficiency of the pump was reduced ^ 
by an accident, just as the reservoir was J full. How long 
did it take the pump on this occasion to fill the reservoir ? 

813. If $480 amounts to $648 in 10 yrs. at simple 
interest, what would $24,000 amount to in 20 yrs. at the 
same rate ? 

814. A grist mill has 3 mill-stones. The first stone can 
grind 5 bu. of corn in 2 hrs., the second 10 bu. in 3 hrs., 
and the third 15 bu. in 4 hrs. How many bushels can all 
three grind in 1 hr. ? How many hours will it take them 
to grind 460 bu. ? 

815. By selling out 3% bonds at 102f, and investing 
the proceeds in a railway stock which pays an annual divi- 
dend of 7%, a man finds that he can double his income. 
What is the price of the stock ? 

816. A fountain can fill a fish basin in 2^ hrs. Another 
fountain can fill it in 3 hrs. If the basin is dry, and both 
fountains are turned on, in what time will it be f full? If 
the basin holds 15,000 gals., how many gallons will each 
fountain empty into it in 1 min. ? 

817. The weight of the water contained in a rectangular 
cistern 8 ft. long and 7 ft. wide is 93f cwt. of 112 lbs. each. 
What is the depth of water in the cistern if a cubic foot of 
water weigh 1000 oz. ? 
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818. A ship 40 mi. from the shore springs aleak, which 
admits 3f t. of water in 12 min. 60 1. would suffice to sink 
her, but the ship's pumps can throw out 12 t. of water in 
an hour. Find the average rate of sailing, that she may 
reach the shore just as she begins to sink. 

819. Two fountains empty into the same basin. The 
first can fill it in 3 hrs. and the second in 5 hrs. The first 
is allowed to play alone for 1 hr., and then the second for 
1^ hrs. Both fountains are then turned on. In what time 
will the basin be filled ? 

820. A certain district contains a rural population of 
3789 and a town population of 2354. Among the rural 
population, the births are 31 per thousand annually, and 
the deaths 25 per thousand. Among the town population 
the births are 42 per thousand, and the deaths 30 per 
thousand. What is the*annual increase or decrease of the 
whole population ? 

821. A dealer bought 2 horses giving ^ as much for one 
as for the other. He sold the more expensive horse at a gain 
of 15%, and the other at a loss of 5%, receiving $715.20 
for both horses. What did he pay for each horse ? 

822. In Fahrenheit's thermometer the freezing-point is 
marked 32**, the boiling-point 212**; in the Centigrade the 
same points are respectively 0** and 100®. Express 4^ 0. 
in Fahrenheit's scale, and 62® F. in the Centigrade scale. 

823. A certain zinc ore yields 55% of metallic zinc, and 
a certain copper ore yields 25^ of metallic copper. In 
making brass from these two metals 5% of the metal is 
wasted, and the coals and labor cost as much as the metal. 
The zinc ore is worth $43.20 per ton, delivered, and the 
copper ore $81.60. What is the net cost per ton of brass 
consisting of a mixture of equal parts of the two metals 7 



CHAPTER VI. 

PROPORTION. 



Miscellaneous ExeIlcises 

(illiutrating the applications of the Rule of Three), 

1. Find a fourth proportional to 3, 15, 7. 

8. Find a number which has the same ratio to 21 that 
45 has to 9. 

3. A*s wealth is to that of B as 3 to 7. B is worth 
1 63,000. What is A worth ? 

4. In five years the population of a mining town increased 
from 200 to 16,000. If the rate of increase remain the 
same, what will the population be after five years more ? 

5. If 75 men can do a piece of work in 12 dys., how many 
men could do it in 20 dys. ? 

6. What must be paid for 12 lbs. of indigo, when 7 lbs. 
cost $12.75? 

7. If twelve men reap a field in 4 dys., what time would 
be required for 32 men to reap it ? 

8. A ship performs a voyage in 63 dys., sailing at the 
rate of 6 knots an hour. How long would it take her if 
she sailed 7 knots an hour ? 

9. A milkman having failed, settled his accounts, aad 
found he had property to the amount of $215, while he 
owed $ 1075. If his creditors demand immediate payment^ 
how much will they receive on a dollar ? 
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10. A gentleman gave to his daughter on her marriage 
$1500, which was ^ the valae of his interest in a silver 
mine. To his son he gave a sam eqaal to ^ of the same in- 
vestment What amount was received by the son ? 

11. A baiilcnq»t*8 debts are $2520, and his assets over 
and above all expODnsjoeiPMSO. Wiia4 can he pay on a 
dollar? 

12. If 4 men reap a field in 6 dys., how many days will 
one man require for the same work ? 

13. An English clergyman pays an income tax of £6 
12 a. 6 d. on a £265 income. What is the tax on £1 ? 

14. If $ 15.12 is paid for a bag of coffee weighing 56 lbs., 
what will 78 lbs. cost ? 

15. How many cabbages can be planted on 25 sq. rds. 
of land, each plant occupying 180 sq. in. ? 

16. If a train travel at the rate of 30 mi. per hour, how 
many feet does it pass over in a second 7 

17. A cow gives 2408 qts. of milk in a year. How many 
gallons will 57 cows give, at the same rate ? 

18. How much tea at 92 cents a pound must be given 
in exchange for 13 rugs at $6.90 each? 

n. How many times can a three-peck measure full of 
com be emptied into a bin which holds 8^ bu., before it will 
be full ? 

20. If a wheel revolve 49,280 times in passing over 133 
miles, what is its circumference ? 

21. A stable-keeper bought 288 bu. of oats. How long 
will they supply 8 horses, if each horse eats 6 qts. a day ? 

22. One of the wheels of a machine makes 91 revoln- 
tions in 3f sec. How many revolutions will it make in 
5f hrs. ? 
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23. How many dessert spoons, each weighing 2 oz. 3 dwt. 
6 gr., can be made from 6 ingots of silver, each weighing 
19 oz. 9 dwt. 6 gr. ? 

24. If a field containing an acre and a half produces 180 
bu. of potatoes, what yield may be expected from an adjoin- 
ing field which contains 5 A. 32 sq. rds. ? 

25. A spring of water which yields 250 gals, an hour 
supplies a town containing 360 families. What is the aver- 
age daily supply for each family ? 

26. What is the circumference of a wheel which makes 
31,680 revolutions in passing over 87 mi. ? 

27. If a dozen teaspoons weigh 10 oz. 12 dwt. 15 gr., 
how many can be made from an ingot of silver weighing 
6 lbs. 5oz. 19 dwt. 6gr.? 

28. Three men, A, B, C, put a certain sum of money into 
business. A put in f of the sum, B ^, and C the rest. In 
winding up the business, they found that the original sum 
had increased by exactly one-quarter, and now amounted 
to $60,500. Find each man's share of the profit. 

29. A town in Massachusetts, divided into three school 
districts, pays a school tax of $4212. The property in 
District No. 1 amounts to $24,700; in No. 2, to $37,250; 
in No. 3, to $43,350. What school tax is paid by each 
district ? 

30. In 1880 the Austrian Lloyds possessed 72 steamers, 
having a total of 17,100 horse-power. What was the aver* 
age horse-power per steamer ? 

31. At 6% , what will be the interest on $ 130 for 8 mos. ? 

32. A man bought a field containing 7 A. 4295 sq. yds., 
and divided it into equal lots, each containing 16 sq. rds. 
25 sq. yds. How many lots were there ? 
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S8. In what time will $150 gain $37.50, interest at 6% ? 

34. Light travels 184,000 mi. a second. How long does 
it take it to travel from the sun to the earth, assuming the 
distance to be 92,600,000 mi. ? 

85. Provisions for 9 mos. have been furnished to a force 
of 2100 men. Before any of the provisions are used, a re- 
inforcement of 600 men is received. How long will the 
supply of food last ? 

86. Find the value of | of a ship, if ^ of it is worth 
$3264. 

37. A man paid $2 for the hauling of 1200 lbs. of ooal 
36 mi. At the same rate, how many pounds could be car- 
ried 24 mi. for the same sum ? 

38. How long would 4 horses be in eating 48 bu. 3 pks. 
of oats, at the rate of 6 qts. per day for each horse ? 

39. If 2^ yds. of cloth cost one guinea, what must be 
paid for 183^^ yds. of the same material ? 

40. A man travels 540 mi. in 24 dys. by walking 6 hrs. 
a day. How many miles will he travel in 3 dys., if he 
walk 8 hrs. a day? 

41. A young man in college spends $15.40 of his allow- 
ance every 35 dys., and saves $100 per year. What is his 
yearly allowance ? 

42. A professor at Oxford paid £15 7 a. 6d, income tax 
at the rate of 6 d to the pound. What was his income ? 

48. The shadows cast of objects at a given instant vary 
directly as their heights. If a staff 6 ft. high cast a shadow 
7 ft. long, how high is a tree whose shadow is 112 ft. long? 

44. If a tower 86 ft. high cast a shadow 48 ft. long, 
what is the height of a mast casting a shadow 288 ft. long? 
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45. If f of f of a cargo of raw silk be ivortli$ 4000, what 
will be paid tor -| of -j/^ of the cargo ? 

46. Seventy-two men dig a ditch in 63 dys. In how 
many days will 42 men perform the same work ? 

47. One dozen silver spoons, weighing 3f oz. each, are 
valued at $13.50. What will be the cost of a silver tank* 
ard weighing 1 lb. 10 oz. ? 

48. If a man can do a piece of work in 32 dys., by work- 
ing 10 hrs. a day, how many days will it take him to do the 
same piece of work if he works 8 hrs. a day ? 

49. If I of a yacht be worth $9600, what will | of it 
cost? 

60. If 8 cwt. of sugar cost $48, what will 74 cwt. be 
worth ? 

61. If the fare for 165 mi. be $4.29, what would it be for 
630 mi. ? 

62. If 24 lbs. of rice cost $1.02, what will 112 lbs. cost? 

63. If 4 men do |^ of a piece of work in 15 dys., how 
many men will be required to finish it in 12 dys. ? 

64. If a man spend $4453 in a year, how much will he 
spend in 117 dys.? 

65. If 11 lbs. of rags will make 8 lbs. of paper, how 
many pounds of rags are required to make 585 lbs. of 
paper? 

56. If 36 lbs. of flour will make 45 loaves of bread 
weighing 1 lb. each, how many such loaves can be made 
from 56 bags of flour weighing 19^ lbs. each ? 

57. A London merchant owes £ 3057 12 8. ; the net value 
of his assets are £2675 8 s. What will a creditor receive 
to whom he owes £ 100 ? 
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68, If 12 rolls of paper 2 ft. wide will paper the walls 
of a certain room, how many rolls J of a yard wide would 
be required ? 

59. How many yards of lining | of a yard wide are 
required to line 16 yds. of cloth | of a yard wide? 

60. A bookseller receives 91 Tolumes of a certain work. 
The price of the book is $3.20, but for every dozen taken 
one is allowed free of cost. What did the books cost him { 

61. A man sold a house lot so that he received for it 
$412.68. He thereby gained just 14%. What did the 
lot cost him? 

62. If a man can do a piece of work in 9| dys. of 8| hrs. 
each, how many hours per day must he work in order to 
do the same amount in 7^ dys. ? 

63. If velvet ^ of a yard wide cost $9 per yard, what 
should be the price when it is f of a yard wide ? 

64. If 39 yds. of silk J of a yard wide will make a cer- 
tain number of neckties, how many yards f of a yard wide 
would make the same number ? 

65. If an express train passes over 55 mi. in 53 min.^ 
how far would it go at the same rate in 2 hre. 39 min. ? 

66. One workman is paid f of the wages of another. 
How much will the second earn while the first earns $138 ? 

67. If 7 men can do a piece of work in 13 dys., how 
long will it take 9 men to do the same work ? 

68. Divide 90 into two parts proportional to 4 and 6. 

69. Divide 300 into two parts such that the first may be 
to the second as 2 to 5. 

70. Divide 780 into parts proportional to the numbers 
8, 5, and 7. 
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71. A bell-founder receives an order to cast a bell 
weighing 1000 lbs., and containing 77% copper, 21% tin, 
and the remainder zinc. How many pounds of each metal 
axe required ? 

72. Two men hire a pasture for $50, and pay $3.55 for 
repairing the fence. One man puts 20 horses into the pas- 
ture for 12 wks., and the other 15 horses for 18 wks. 
What ought each man to pay ? 

73. A merchant goes into bankruptcy. His assets were 
$21,380, his liabilities $91,000, and expenses of settlement 
amounted to $3180. How much will his creditors receive 
on the dollar, and what sum will a creditor receive to 
whom the merchant owes $ 6200 ? 

74. A man dies owing three creditors $8050, $2970, 
$7170, respectively. His assets, deducting all expenses, 
amounted to $13,646. What will each creditor receive, 
and also what per cent of his just dues ? 

76. Divide 264 into three parts which shall be as the 
numbers J, }, f . 

76. Divide 1270 into parts proportional to the numbers 
3, 4i, 5i, 6^. 

77. Throo heirs receive from an estate, one $4700, an- 
other $3200, and the third $12,500, on condition that they 
together pay z debt of $2000. What amount net will each 
heir receive ? 

78. Four men engage in a business where the profit is 
$1200. How much of it should each man receive, if tho 
first man put in $3000, the second $5000, the third $4200, 
and the fourth $2400? 

79. A merchant goes into bankruptcy with liabilities 
$ 40,000, and assets $ 24,000. What can he pay on a dollar, 
the expenses of settlement amounting to $ 1800 ? 
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80. A wine merchant put into an empty caek 16 qts. of 
braudj costing him f 1.10 per quart, 66 qts. costing $1.20 
per quart, and 43 qts. costing f 1.40 per quart. What 
must be his selling price per quart in order to clear 20% ? 

81. A grocer mixes 120 lbs. of tea costing 50 cents per 
pound, with 180 lbs. costing 40 cents per pound. At what 
price per pound mast he sell the mixture in order to make 
$30 on the whole? 

82. Flint glass is composed usually of 72% sand, 14% 
soda, 12% lime, and 2% alumina. How much of each of 
these substances is there in 10,000 lbs. of flint glass ? 

83. A master carpenter employs 7 men at $3.10 per 
^ay, 6 at |2.80, and 5 at $2.50. What is the average 
daily wage of the men ? 

84. If 10 men can reap a field of 7^ A. in 16 dys. of 
9 hrs. each, how many men are required to reap a field of 
4J^ A. in 9 dys. of 12 hrs. each ? 

85. If 6 men can do a piece of work in 4 dys., how 
many more men must be employed to finish it 1 dy. sooner? 

86. What length has the same ratio to 1 ft. 7^ in. that 
17f mi. has to 6 mi. 143 yds. ? 

87. If 5 men earn $56.64 in 12 dys., how much will 18 
men earn in 20 dys. ? 

88. A grocer buys two kinds of tea wholesale at 20 cents 
per pound, and 28 cents per pound, respectively, and mixes 
them iti the ratio of 5 to 3. What is his profit if he sells 
56 lbs. of the mixture at 42 cents a pound ? 

89. If 8 men can excavate 12,000 cu. yds. of earth in 
86 dys. of lOJ hrs. each, how many men will be required 
to excavate 8750 cu. yds. in 21 dys. of 7 hrs. each 7 
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90. If a man travel 360 mi. in 12 dys. of 8 lirs. each, 
how many hours a day must he travel to accomplish 450 
mi. in 20 dys. if he increase his rate 20 %? 

91. If 102 knives are worth 153 forks, how many forks 
are worth 94 knives ? How many knives are worth 1000 
forks? 

92. How many boys, each doing ^ of a man's work, must 
be engage4 with 14 men to do in 24 dys. what 12 men 
could do in 36 dys. ? 

98. A garrison of 5000 men provisioned for 179 dys. is, 
after 8 wks., diminished by 2000 men. How long will the 
food last the remainder of the garrison ? 

94. A cup weighs 9^ oz., and is composed of gold and 
silver in the proportion of 15 to 1. What is the weight 
of each metal in the cup ? 

95. If 10 men can reap a field of 7^ A. in 16 dys. of 
12 hrs. each, how many hours a day must 8 men work to 
reap a field of 4^ A. in 9 dys., if they can work 20 % faster 
than the former men ? 

96. A can do 30 % more work in a day than B. How 
long will B take to do a piece of work which A can do in 
4 dys. ? 

97. If 15 men working 10 hrs. a day dig 450 yds. of a 
ditch in 18 dys., how many men will be required to dig 
480 yds. in 8 dys., working 8 hrs. a day ? 

98. A grocer mixes 100 lbs. of tea which cost him 34 
cents a pound with 27 lbs. of tea which cost him 60 cents 
a pound. He then sold the mixture at 49 cents a pound. 
How much did he make on the whole amount? 

99. If 6 men can earn $97.20 in 21 dys. of 12 hrs. each, 
how much can 4 men earn in 35 dys. of 10 hrs. each? 
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100. If 5 weavers can earn $152 in 18 dys., and 3 
weavers can earn as much as 4 spinners, how much will 
8 spinners earn in 24 dys. ? 

101. If 4 loads of hay will serve 6 horses for 8 wks., 
how many horses will 5 loads serve for 5 wks. ? 

102. If 27^ mi. are travelled in 2f hrs., how long will 
it take to travel llf^ mi. ? 

103. If 32 meters equal 35 yds., how many meters are 
there in 56.35 yds. ? 

104. If 32 meters equal 35 yds., and a brass rod 1.5 me- 
ters long weighs 19 lbs. 11 oz., find the weight of an inch of 
this rod. 

106. If 7 men in 25 dys. of 10 hrs. each earn $219, how 
many hours a day should 12 men work to earn $262.80 in 
the same number of days ? 

106. If a man can do -^ of a piece of work in a day, 
how long would he take to do f of a piece of work 5J times 
as much in amount, if he work If times as fast as before, 
but only | as long each day ? 

107. Gun metal is composed of 11 parts of copper to 2 
parts of tin. How much tin must be added to 209 lbs. of 
copper to make gun metal ? 

108. A garrison of 1500 men has just provisions enough 
to allow 26 oz. of bread a day to each man for 38 dys. If 
the garrison is increased by 400 men, how much bread 
must be assigned to each man, in order that the provisions 
may last for 65 dys. ? 

109. If 6 men and 8 boys can hoe 50 A. in 11 dys., 
working 10 hrs. a day, how long would it take 21 men and 
16 boys to hoe 558 A., working 11 hrs. a day, supposing a 
boy does f the work of a man ? 
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110. Three towns, A, B, C, agree to drain an unhealthy 
Bwamp, and to raise for this purpose $23,000, each town to 
contribute according to its population. If the numbers of 
inhabitants are 4995, 6993, and 10,989, respectively, what 
sum of money must each town raise ? 

111. What can a bankrupt who owes $ 28,500, and whose 
assets are only $11,400, pay on a dollar? 

112. Divide 1170 into three parts, such that the first 
shall be to the second as 2 to 3, and the second shall be to 
the third as 3 to 4. 

113. A man dying left $7200 to be divided among three 
poor families according to the number of children in the 
families. The respective numbers being 6, 4, and 2, what 
sum will each family receive? 

114. What per cent profit is made by buying a horse for 
$190 and selling him for $218.50 ? 

115. If 4 men or 7 boys can do a piece of work in 6 dys., 
how long will it take 6 men and 9 boys to do it ? 

116. If it requires 5600 lbs. of manure of a certain kind 
to fertilize a field of 7 A. properly, how much manure 20% 
richer than the former will be needed for a field of 4i A. ? 

117. An alloy of -J- copper, ^ zinc, and \ nickel forma 
a substance strongly resembling silver. How much of each 
metal is there in 1000 lbs. of the alloy ? 

118. By walking 8 hrs. a day a man performed the 
journey from Albany to Niagara in 18 dys. What time 
would have been required had he walked 12 hrs. daily ? 

119. A shadow 5 ft. 8 in. long is cast by a pole 6 ft. 
high. What is the height of a spire that throws a shadow 
156 ft. long at the same hour of the day ? 
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120. A tank containing 6000 gals, leaks 1 gal. 2 qt8. in 
one minute. In how long a time will it be emptied ? 

121. When $600 will earn $80 in 6 mos. 6 dys., how 
much will the same sum earn in 8 mos. 12 dys. ? 

122. A young man borrowed of a friend $7000 for 40 
dys. For how long a time should the young man lend this 
friend $ 1750 to return the favor ? 

128. A piece of lining material 1^ yds. wide will line 85 
curtcdns. How many curtains will be lined by a piece of 
the same length 2^ yds. wide ? 

124. When gold stood at 110, a clerk's salary paid in 
gold was worth $3570 in currency. What was the value 
of the salary in currency, with gold at 125 ? 

126. A ship with a crew of 40 men had provisions for 
3 mos. If the crew were reduced to 82 men, how long 
would these provisions last ? 

126. The floor of a drawing-room is covered by 40 yds. 
of carpet 1 yd. wide. How many yards of carpet | of a 
yard wide would cover the same floor ? 

127. If 82| yds. of raw silk 20 in. wide will make a 
portiere, how many yards of material 15 in. wide will be 
necessary ? 

, 128. If in working capacity 6 men are equal to 7 women, 
and 8 women to 11 boys ; and if 5 men can do a piece of 
work in 10 hrs., how long will it take 1 man, 2 women, and 
3 boys together to do the same piece of work ? 

129. A paper company consisting of three partners has 
to expend $530 in repairs. The partners have invested in 
the business, respectively, $2500, $8000, $4200. What 
sum must each partner pay ? 
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180. If the rent of 8 A. for ^ of a year be $4, what will 
be the rent of 40 A. for 1 yr. ? 

131. The two large wheels of a tricycle are 61 ft. in cir- 
cumference, and make 3000 revolutions in going a certain 
distance. How many revolutions will the small wheel, 5 ft. 
in circumference, make in going the same distance ? 

132. A certain quantity of coal will last 700 families 
7 mos. ; how long will it last 1600 families ? 

133. The interest on a certain sum at a given rate for 
4 yrs. is $53.40. What will be the interest for S\ yrs. on 
the same principal at the same rate? 

134. For 6 yrs. at 4%, on $964.75 the interest is 
$231.54. What will be the interest at 6% on the given 
principal for the same time? 

135. If $6.03 interest is paid on $67 for a certain time 
and rat«, what principal will yield $30.15 under the same 
conditions ? 

136. If a bushel of flour make 52 ten-cent loaves of bread, 
what should be the price per loaf when 60 loaves are made 
from a bushel ? 

137. If 8 cows eat 7 bu. of carrots in 9 dys., how many 
bushels will 17 cows eat in 12 dys. ? 

138. By travelling 8 hrs. per day for 10 dys., a man 
performs a journey of 200 mi. Were he to travel 12 hrs. 
per day, how many days would be required for a journey 
of 300 mi. ? 

139. If a baker can make 135 lbs. of bread with 180 lbs. 
of flour, how many pounds can he make with 920 lbs. of a 
kind of flour which will yield only \^ as much bread as 
the flrst? 
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140. If it takes 238 lbs. of meal to last 7 horses 4 dys., 
how many pounds will support 27 horses 13 dys. ? 

141. A diy goods dealer paid $16,697.50 for 39 pieces 
of carpeting, each containing 175 yds. What should he 
pay for 78 pieces, each containing 180 yds., and the quality 
being better in the ratio of 15 to 14 ? 

142. If 50 men working 9 hrs. a day require 6 dys. to 
dig a trench 100 yds. long, 2 yds. wide, and 3 yds. deep, 
how many men working 10 hrs. a day for 9 dys. will be 
required to dig a trench 50 yds. long, 6 yds. wide, and 
5 yds. deep, at a place where the earth is twice as hard to 
handle ? 

143. Three men engage in trade for 4 yrs. The first 
put in $5200, but withdrew it after 4 mos. The second 
put in $7000, and withdrew it after 1 yr. 8 mos. The 
third put in $8600 for the whole time. The profit 
amounted to $68,833. How should it be divided? 

144. Two capitalists contribute, one $ 10,000, the other 
$12,000, to an enterprise which continues in operation for 
10 yrs. ; 10 mos. after starting, a third man becomes a 
partner, and contributes $ 15,000, and 2 yrs. after this, a 
fourth man puts in $17,400. The total profit was $45,600. 
Find the share of each man. 

146. An alloy of f copper, -^ zinc, and the rest tin 
forms an alloy strongly resembling gold. How much of 
each of the metals is there in 1000 lbs. of the alloy ? 

146. How many acres of wheat can be harvested in 
3 dys. by 16 men, if 40 A. are harvested by 12 men in 
9 dys. ? 

147. If a twelve-cent loaf weigh 40 oz. when flour is $8 
per barrel, what will be the weight of a five-cent loaf 
when flour is worth $6 per barrel ? 
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148. If (100 gain |2 in 3 mos., what som will gain 
14.40 in 11 moa. ? 

149. How much will |103 gain in 12 mos.^ if |600 gain 
(45 in 18 mos.? 

150. If 15 sheep eat 37 bn. of potatoes in 27 dys., how 
many bushels will 74 sheep eat in 63 dys. ? 

151. A garrison of 1500 men has provisions for 12 wks., 
at the rate of 20 oz. per day to each man. How many 
men will the same provision support 20 wks., if 8 oz. per 
day are allowed to each man ? 

152. For 5 days* work, 8 men are paid $40. At the 
same rate, how much should 32 men receive for 24 days* 
work? 

153. How many horses will be required to draw 132 t, 
of hay in 18 dys. to a railroad station, if 12 horses draw 
44 t. in 5 dys. ? 

154. Find the wages of 9 workmen for 12 wks., if each 
man receive $1.80 per day. 

155. If $2415 be a man's tax at the rate of 2^% on $1, 
what is the rate on $ 1 when his tax is $3078.75? 

156. On a certain railway line the telegraph posts are 
placed 58 yds. apart, and a passenger counts as he passes 
37 in 2 min. At what rate per hour is he travelling ? 

157. A tailor engages to furnish suits for 330 children. 
The cloth cost $2640. The buttons, etc., for each suit cost 
$ 1.40. If he wishes to make a profit of $ 1.20 on each suit, 
how much must he charge for each suit ? 

158. Hay costs $22 per ton, and oats cost 60 cents per 
bushel. If one horse eat daily 25 lbs. of hay, and 10 qts. 
of oats, what will be the expense of keeping 5 horses from 
Dec. 1, 1883, to April 1, 1884? 
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169. A man spent ^ of his money, then -^^ then \, He 
then had left $10.65. How much had he at first? 

160. If a canary bird eat 1 qt. of seed which costs 15 
cents, in 3 mos., how much will it cost to keep 2 birds 1} yrs. ? 

161. I count 16 ticks of my watch between the instant 
of seeing a flash of lightning and that of hearing the report. 
At what distance is the thunder cloud, if sound travels 
1056 ft. a second, and my watch ticks 128 times each min- 
ute, assuming that light passes from one place to another 
instantaneously ? 

162. I paid $200 for 135 yds. of cloth. With the same 
sum, how many yards could I have obtained of a cloth 3 
yds. of which are worth 5 yds. of the kind purchased ? 

163. Mary and Sarah can accomplish a given amount of 
sewing in 6f dys. ; Mary and Lucy can perform the same 
work in 4f dys. ; Mary, Sarah, and Lucy in 3| dys. How 
many days will Mary alone need for it ? 

164. If a man in pacing steps 3 ft. at a time, how many 
rods will he go in taking 184 steps ? 

165. If a teacher spend 30 min. each day on the classes 
in mental arithmetic, how many hours will be spent in a term 
of 12 wks. of 5 dys. each ? 

166. The mean distances of the great planets in miles 
from the sun are as follows : 

Mercury, 35,393,000. Jupiter, 475,693,000. 

Venus, 66,131,000. Saturn, 872,135,000. 

Earth, 92,600,000. Uranus, 1,753,851,000. 

Mars, 139,312,000. Neptune, 2,746,271,000. 

If the distance of Mercury is represented by a line 1 ft. 
long, find to the nearest inch the lengths which will repre^ 
sent ihe other distances. 
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167. Railway companies almost always use for ties or 
sleepers young trees large enough to make only one tie for 
each cut. Trees of this size will not average more than 
two cuts each. Assuming 50 of these trees to the acre^ the 
average distance apart of ties to be 2 ft., and the number 
of miles of track in the country to be 112,000, how many 
acres of woodland would be required to furnish all the 
ties? 

168. The average duration of railroad ties has been 
found to be 7 yrs. Assuming the data in the last question, 
find how many ties are required each year for keeping the 
roads in repair, and also how many acres of woodland must 
be devoted to this purpose. 

169. Assuming that it takes 30 yrs. for trees to grow to 
the size requisite for furnishing ties, how many acres of 
woodland are necessary to keep up the supply of ties for 
the existing roads ? How many square miles of 640 A. 
each? 

170. A vessel can be filled in 67 min. by one pipe which 
discharges 6 gals, a minute, and emptied in 38 min. by 
another. How many gallons a minute does the second pipe 
discharge? In how many minutes would the vessel be 
emptied if full, and both pipes were opened at the same 
instant ? 

171. A bookseller supplies the scholars of a town with 
pens, penholders, and paper. He charges 10 cents per 
quire for paper, 3 cents apiece for penholders, and 5 cents 
for 6 pens. He pays $ 1.60 per ream for the paper, 25 cents 
per dozen for the penholders, and 75 cents per box for the 
pens, each box containing 12 doz. pens. What is his profit 
for 1 yr., if he sells 80 reams of paper, 60 doz. penholderSi 
and 30 boxes of pens ? 
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172. If there are 360 scholars in the town referred to 
in the last example, how many pens and penholders, and 
how much paper, does each scholar on the average use dur- 
ing the year ? 

173. A salt-dealer put up 66,000 lbs. of salt in 20-lb., 
10-lb., and 5-lb. boxes, using of each size the same number. 
How many boxes of each size were there ? 

174. Six men can reap a field 200 yds. long and 150 
yds. wide, in 4 dys. of 12 hrs. each. In how many days 
of 10 hrs. each will 8 men reap a field 300 yds. long and 
250 yds. wide ? 

175. If a piece of work can be finished by 5 men in 12 
hrs., or by 4 boys in 20 hrs., how much time will be required 
to perform the same work by a man and a boy working 
together ? 

176. The interest on $24 for 6 yrs. at 4% is $4.80. 
What interest will accrue on $360 in 4 J yrs. at 5% ? 

177. In 6 yrs. at 5% £825 interest will accrue on £2750* 
At what rate will £1160 interest accrue on £3625 in 8 yrs.? 

178. In 3 yrs. at 4J% $364.50 interest is paid on 
$2700. In what time will $8825 yield $2294.50 at 4% ? 

179. $2675 principal at 4% in 3 yrs. yields $321 inter- 
est. What principal will yield $93 at b% in 7| yrs. ? 

180. With the understanding that a boy can perform 
only half the work of a man, how many hours per day must 
42 boys work to accomplish as much in 45 dys. as 27 men 
would accomplish in 28 dys., working 10 hrs. per day ? 

181. A farmer can plant a field of corn in 8 dys. When 
his son works with him the work can be accomplished in 
5 dys. In what time would the son alone perform the 
work? 
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182. A Grennan laborer can harvest a crop of oats in 
7 dys.j an Irishman in 6 dys., and a Chinaman in 5 dys. 
If the German and the Irishman work together for 2 dys., 
and then the Chinaman join them, in how many days will 
the remaining portion of the work be completed ? 

183. Twenty horses working 14 wks., 6 dys. in the 
week and 8 hrs. a day, transport a certain quantity of coal 
from a mine to the nearest wharf. In how many weeks 
will 24 horses do the same work, if they be on the road 
5 dys. in the week and 7 hrs. a day ? 

184. Divide 60 into two parts proportional to 11 and 9. 

186. A lady divided $2600 between her four children 
so that their respective portions, beginning with the oldest, 
were as the numbers 2, 3, 7, and 8. What was the share 
of each ? 

186. Gunpowder is made of 75 parts of saltpetre, 10 of 
sulphur, and 15 of charcoal. How many pounds of each 
are contained in 1344 lbs. of gunpowder ? 

187. Twelve women or 18 girls can make f of a dozen 
shirts in 6^ hrs. How much time must be allowed for 11 
women and 9 girls to finish the remainder of the dozen ? 

188. Three men engaged in a business in which the 
profit for one year amounted to $1275. What share <rf 
the profit is due to each man, if the respective amounts of 
capital which they furnished are as the numbers 3, 5, and 
7? 

189. If 3 mules are worth 5 sheep, what must be paid 
for 20 mules, when 4 sheep cost $17 ? 

190. Three brothers having been together in business 
for one year, divide their gain, $837, in the proportion of 
^, ^, and i. What sum falls to the share of each ? 
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101. Two neighbors in Florida carry on a fruifc business, 
one lumishing $40 for 3 mos., and the other $75 for 4 
mos. The profits are $ 70. Find the gain of each. 

192. Express a speed of one mile per hour in terms of 
feet per second. 

193. Three Frenchmen opened a restaurant in San 
Francisco, furnishing respectively $600 for 7 mos., $600 
for 8 mos., and $900 for 9 mos. The profit is $410. What 
is the gain of each ? 

194. Five workmen working together finish a piece of 
work in 20 dys. and receive as pay $260.75. One of the 
men was absent 5 dys. and another 2 dys. The foreman is 
to receive 25 cents per day more than the others. What 
was the portion of each man ? 

195. If 120 men can make an embankment -| of a mile 
long, 30 yds. wide, and 7 yds. high, in 42 dys., how many 
men would it take to make an embankment 1000 yds. long, 
36 yds. wide, and 22 ft. high, in 30 dys. ? 

196. Two men agree to do a piece of work for $63. 
They finish the work in 18 dys.; but one of them was 
absent 5 dys. of this time on account of sickness. How 
should the pay be divided ? 

197. Gilbert and Dan can hoe a piece of corn in 14 dys., 
Gilbert and Ernest can hoe it in 12 dys., Dan and Ernest 
in 15 dys. In what time can the work be done by the 
three working together? 

198. Three herdsmen hired a pasture to be used in com- 
mon, and paid $26.50. One put in 10 oxen for 3 mos.; 
another, 12 oxen for 4 mos. ; and the third, 14 oxen for 2 
mos. What rent should each pay ? 
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199. The sum of the lengths of the three sides of a tri- 
angle is 480 yds., and these sides are as 3, 4, 5. What is 
the length of each side ? 

200. In time of war 1921 men are to be quartered upon 
*4 towns whose respective populations are 4150, 12,450, 
24,900, 29,050. How many men according to the popula- 
tion should be assigned to each town ? 

201. 8% is lost by selling a roll of carpet for $38.64. 
What per cent would be gained by selling it for $57? 

202. A manufacturer having in his employ 5 men, 7 
women, and 14 boys, paid them all together in one month 
$ 52, in such proportion that each woman received f of the 
sum paid each man, and each boy received f of the sum 
paid each woman. Find the amount received for the month 
by the men, the women, and the boys. 

203. Twenty-five lamps used 5 hrs. every evening for 
20 dys. require a quantity of oil that costs $2,125. How 
Tc any lamps used 4 hrs. every evening for 30 dys. can be 
furnished with oil at a cost of $ 7.65 ? 

204. Five men and 7 boys can reap a field of rye con- 
taining 125^ A. in 15 dys. In how many days will 10 men 
and 3 boys reap a field of 75 A. if the work of a boy be 
half that of a man ? 

205. The money that will pay the wages of Henry 
Wadsworth 61} dys. will pay the wages of Milton Rogers 
81 1 dys. For how many days will the same sum pay the 
wages of the two men ? 

206. A New York iron-merchant sold a quantity of car 
rails for $1391 at a gain of 7%. Had the rails been sold 
for $1235, what would have been the gain or loss per 
cent? 



J 
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207. A tract of government land of 200 A. is to be 
divided among 4 soldiers according to the pensions received 
by each. If these pensions were respectively $500, $350, 
$800, and $90, what number of acres should each have? 

1808. Gerard Fiske and Hezekiah Wells together spend 
at a restaurant in 22^ dys. the same sum which would sup- 
port Fiske alone 38^ dys. For how many days would this 
sum support Wells alone ? 

209. If a man can walk 4 United States miles in one 
hour, how much time will he need to walk a German mile, 
one United States mile being 0.2136 of a German mile ? 

210. A store and its stock of goods are worth $3190. 
The value of the goods is to that of the store as 9 to 2. 
What is the value of the goods? 

211. When hay is worth $15 per ton in Boston, 8 horses 
can be kept 12 dys. for a certain sum. For how many days 
can 6 horses be kept at the same cost when hay is $ 12 per 
ton ? 

212. On a Fahrenheit thermometer the temperature of 
melting ice is marked 32°, and that of boiling water 212°. 
On a Centigrade thermometer the corresponding tempera- 
tures are marked 0° and 100°. If the mercury in a Centi- 
grade thermometer stands at 35°, at what degree will it 
stand in a Fahrenheit thermometer ? 

213. The temperature of a room is 59° Fahrenheit. 
What is the corresponding reading on a Centigrade ther- 
mometer ? 

214. When water is 60° Fahrenheit, what temperature 
will be indicated by a Centigrade thermometer ? 

216. Seven women in 8 dys. of 11 hrs. each can make 
22 doz. shirts. In how many days of 10 hrs. each can 12 
women make 360 doz. shirts ? 



CHAPTER VII. 

MENSURATION. 

Note. In ikU chapter the pupU is advised to draw netU and exact 
diagrams whenever the problem is one thai admits of such illustration. 
Diagrams often make easy the solution of problems which toithotU them 
would seem extremely difficult. 

Square each of the following numbers : 

1. 7; 9; 28; 100; 1000. 6. 1500.81; 36.0018. 

2. 76; 329; 101; 100,408. 6. i; i; |; |; -j^. 

8. 0.6; 0.47; 0.009; 0.0504. 7. |i; |f ; |f|; ^^Wr- 
4. 9.02 ; 27.8 ; 18.09 ; 90.008. 8. 2J ; 9^ ; 17f ; 149if 

9. 19; 1006; 0.8; 0.002; 31.06; ^^^ ; 16^^ 

10. 87; 3008; 0.101; 182.4; 4.001; ^; ^l^. 

Extract the square root of the following numbers : 

11. 1; 16; 49; 64; 81; 100; 400. 

12. 144 ; 169 ; 625 ; 9025 ; 11,025. 

13. 22,500 ; 32,400 ; 11,881 ; 4,004,001. 

14. 0.04 ; 0.0025 ; 0.00013924 ; 0.40005625. 
16. 6.25 ; 73.96 ; 16.4025 ; 256.672441. 

16* iV I T » TZ'i 49 » fr* 

"• iff ; Vm ; TsWm ; Mm- 

18. 86tt; 745iH; 1750fM; 3265HiM*- 
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Find the square roots of the following numbers, correct 
to one decimal place : 

19. 536. 21. 59,785. 23. 5,193,583. 

20. 4376. 22. 875,042. 24. 20,439,995. 

Find the square roots of the following numbers, correct 
to iv)o decimal places : 

26. 53.2. 27. 100.052. 29. 95.767. 

26. 49.24. 28. 9.254. 30. 6052.21. 

Find the square roots of the following numbers, correct 
to three decimal places : 

31. 4.532. 33. 8^. 36. 4^. 

32. 3.55075. 34. f 36. 15|f. 

Find the square roots of the following numbers, correct 
to four decimal places : 

37. 5.2. 39. 7.20051. 41. 9|J. 

38. 4.005. 40. 3053.172. 42. 19ff-. 

43. What number multiplied by itself gives for the 
product 121,801? 

44. The product of two equal numbers is 122,500. Find 
the numbers. 

46. What is the number whose square root increased by 
17 is equal to 71 ? 

46. The sum of $676 was divided among a certain num- 
ber of persons, so that each person received as many dollars 
as there were persons. How many persons were there ? 

47. Find the mean proportional between 35 and 1260. 

48. A silver dollar is H in. in diameter. How many 
silver dollars could be laid flat side down on the surface of 
a table measuring 4 ft. on each side ? 
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A FUne is a Bnrface upon which straight lines can he drawn La 
all directions. The surface of still water is a good example of i^ 
plane surface. 

A Plane Figure is a portion of a plane surfebce bounded by lines. 

The Area of a plane figure is the ratio of its magnitude to that of 
another plane figure assumed as the unit. For the units of area, see 
page 79. The unit most commonly used is the square foot, 

A Quadrilateral is a plane figure bounded by four straight lines. 

For example, A BCD is a quadrilateral ; AB, BQ CD, DA are its 
iides; the points A, B, C, D are its vertices; the angles ABC, BCD, 
etc., are its angles ; AC and BD are its diagonals; and AB + BC+CD 
+ DA is its perimeter, 
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A Square is a quadrilateral having all its sides equal and all its 
angles right angles. Thus, EFOH is a square. 

The area of a square is found by multiplying the length of one 
side by itself ; in other words, 

Area of a square » square of one side. 

Find the area, in square yards and smaller units, of a 
square, the length of whose side is : 

49. 97 yds. 62. 372 ffc. 65. 98 ft. 6 in. 

60. 388 yds. 63. 19| ft. 56. 56 ft. 4 in. 

61. 47| yds. 54. 87| in. 67. 69 ft. 2 in. 

Find the area, in acres, square rods, and square yards, of 
a square, the length of whose side is : 

68. 54rds. 61. 29| rdp. 64. 356 yds. 

59. 43 rds. 62. 47^ rds. 65. 267 yds. 

60. 38f rds. 63. 89 yds. 66. 178 yds. 
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Find the length of one side of a square whose area is : 

67. 285,156 sq. yds. 73. 97|| sq. yds. 

68. 1560.25 sq. yds. 74. 286^ sq. yds. 

69. fl sq. yd. 76. 43 sq. yds. ^^ sq. ft. 

70. ^f^ sq. yd. 76. 781 sq. yds. 6^ sq. ft. 

71. 2isq.yds. 77. 20 A. 49 sq. rds. 

72. 4ft sq. yds. 78. 13 A. 129 sq. rds. 

79. Find in yards the side of a square field which con- 
tains just 10 A. 

80. What is the length of one side of a square field con- 
taining 15| A. ? • 

81. A man owns a square lot containing 34 A. 36 sq. 
rds. What is the length of one side ? 

82. Find the perimeter of a square whose area is 2^ A. 
88. How many rods of fencing are required to enclose a 

square park containing 1000 A. ? 

84. Find one side of a square field containing 22^ A. 

86. A garden in the form of a square contains 4466 sq. 
ft. 100 sq. in. What is the length of one side ? 

86. A square plot of land 127 yds. long has a path 1 yd. 
wide running round on the inside of it. Find the cost of 
gravelling this path, at 15 cents per square yard. 

87. What will it cost to build a stone wall around a square 
field containing 3 A. 44 sq. rds. 25 sq. yds., at $2| per yard ? 

88. A square room is 15^ ft. long. Find the length of a 
square piece of carpet that will just cover half the floor. 

89. A walk 2^ ft. wide round the outside of a square 
court 30 yds. long is to be paved. Find the cost, at 18 
cents per square foot. 

90. How many tiles 4 in. square are required to cover a 
square court, one side of which is 16 ft. 8 in. long ? 

91. The perimeter of a square is 684 yds. Find the area. 
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A Bectangle is a quadrilateral having all its angles right angles. 

ABCD 18 a rectangle. 

The opposite sides of a rectangle 
are equal ; that is, 

AB - CD, and AD « BO, 

The lengths of two adjacent sides, 
as AB and AD^ give the diinensixyM of the rectangle; AB is the 
length or base, AD the breadth or altitude. 

Area of a rectangle = length X breadth. 

Find the area of a rectangle, having given : 

92. Length 37 in., breadth 27 in. 

93. Length 4 yds., "breadth 3 yds. 2 ft. 

94. Length 10 ft. 7 in., breadth 9 ft. 5 in. 

96. Length 7 ft. 6 in., breadth 6 ft. 7 in. 
• 96. Length 17 ft. lOJ in., breadth 5^ in. 

97. Length 4 yds. 2 ft. 6 in., breadth 2 yds. 1 ft. 4 in. 

98. Length 210 yds., breadth 180 yds. 

99. Length 20 rds. 5 yds., breadth 12 rds. 1 yd. 

100. Length 5 ch. 20 Iks., breadth 4'ch. 35 Iks. 

Find the breadth of a rectangle, having given : 

101. Length 26 yds., area 572 sq. yds. 

102. Length 19J yds., area 331^ sq. yds. 

103. Length 26 yds. 2 ft., area,622 sq. yds. 2 sq. ft. 

104. Length 140 yds., area 3^ A. 
106. Length 1^ mi., area 5 A. 

Find the length of a rectangle, having given : 

106. Breadth 18 in., area 36 sq. yds. 

107. Breadth 78| yds., area 6733| sq. yds. 

108. Breadth 190^ yds., area 32 A. 18 sq. rds. 23^ sq. yds. 

109. Breadth 136 yds., area 7 A. 21 sq. rds. 28f sq. yds. 
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110. A square floor measures 17 ft. along one side. How 
many bricks 9 in. by 4 in. will cover it ? 

111. How many slates 14 in. by 11 in. are required to 
cover a roof 35 ft. by 22 ft. ? 

112. A street ^ of a mile long Has on each side a side- 
walk 7-J- ft. wide. What will it cost to pave the sidewalk 
with stones each measuring 2 ft. 9 in. by 1 ft. 8 m., and 
worth 75 cents each ? 

113. A wall 23 yds. long and 13 yds. high is to be built 
of stones measuring 16 in. by 11^ in. outside face. Find 
the cost of the material at $37.50 per hundred. 

114. A lawn measures 72 yds. by 49 yds. Turfs meas- 
ure 18 in. by 14 in., and cost, labor included, 75 cents per 
dozen. What will it cost to turf the lawn ? 

116. A floor is 27 ft. 6 in. long and 8 yds. wide. Planks 
are 11 ft. by 9 in. How many planks are needed to cover the 
floor, and what will they cost at 20 cents per square foot ? 

116. What will it cost to pave a courtyard 18J- yds. by 
15^ yds. with flagstones 31 in. by 18 in., and costing $75 
per hundred ? 

117. A house has 24 windows ; 11 of them measure SJ 
ft. by 6J ft. each, the rest 2J ft. by 4-J- ft. each. The former 
are filled with panes 13 in. by 10^ in., and the latter with 
panes 13^ by 8J in. How many panes of each size will be 
required ? 

118. A path 8 ft. wide surrounding a rectangular court 
60 ft. long and 36 ft. wide is to be paved with tiles 9 in. 
long and 4 in. wide. How many will be required ? 

119. A street -J- of a mile long covers 1 J A. What is 
the breadth of the streef ? 

120. How many yards of paper 27 in. wide are required 
to paper a room 18 ft. long, 12 ft. wide, and lift, high ? 
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121. A carpet 15 ft. 6 in. long and 10 ft. 8 in. wide is 
put in the middle of a floor 20^ ft. by 16 ft. How many 
yards of carpet 27 in. wide will be reG[uired to cover the 
remaining part of the floor ? 

122. Find the cost of carpeting a room 18 ft. 9 in. long 
and 17 ft. 6 in. wide with carpet 2 ft. wide, running length- 
wise, and costing $1.90 per yard. 

123. A room is 23^ ft. long and 17^ ft. wide. Find the 
cost of carpeting the room with carpet at 75 cents per 
square yard, and whitening the ceiling at 6 cent« per square 
yard. 

Find the cost of carpeting and papering the following 
rooms, the carpet running lengthwise in each case : 

124. Room 39 ft. by 23 ft., and 17 ft. high; with 3 win- 
dows, each 9^ ft. by 8 ft. ; 2 doors, each lOJ ft. by 6 ft. ; and 
2 fireplaces, each 6^ ft. by 4 ft. Carpet is 24 in. wide, and 
costs $1.50 per yard ; paper is 24 in. wide, and costs 75 
cents per roll of 10 yds. 

126. Room 19 ft. by 17 ft., and 13 ft. high; with 2 win- 
dows, each 7 ft. by 4 ft. ; 2 doors, each 9^ ft. by 4 ft. ; and 
one fireplace 6J ft. by 4 ft. Carpet is 22 in. wide, and costs 
$1.65 per yard ; paper is 22 in. wide, and costs $1.65 per 
roll of 12 yds. 

126. Room 29J ft. by 21| ft., and 16 ft. high ; with 6 win- 
dows, each 5J ft. by 6 ft. ; 2 doors, each 7-J- ft. by 9 ft. ; and 
fireplace 7^ ft. by 6 ft. Carpet is 21 in. wide, and costs 
$1.26 per yard ; paper is 21 in. wide, and costs 85 cents 
per roll of 10 yds. 

127. Room 32| ft. by 21^ ft., and 16 ft. high'; with 5 win- 
dows, each 7| ft. by 6 ft. ; 3 doors, each 9^ ft. by 6ft.; 2 
fireplaces, each 7^ ft. by 6 ft. Carpet is 22 in. wide, and 
costs $2.08 per yard ; paper is 28 in. wide, and costs 70 
cents per roll of 10 yds. 
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128. A room is 16 ft. hj 16 ft., and 13 ft. high. It has 
8 windows, each 3^ ft. by 7 ft. ; 2 doors, each 4 ft. by 7^ ft. ; 
a fireplace 3 ft. by 6J ft. ; and a base-board 18 in. high. 
What will it cost to whiten the walls and ceiling, at 5 cts. a 
sq. yd., and paint the floor and base-board, at 6 cts. a sq. yd. ? 

129. What must be the breadth of a rectangular piece 
of wood 3 ft. 9 in. long, that its area may be the same as 
that of a piece 2 ft. 6 in. square ? 

130. An orchard containing 2 A. is rectangular in form, 
and its length is 5 times its breadth. Find the dimensions. 

131. A square and a rectangle have the same perimeter, 
100 yds. The length of the rectangle is 4 times its breadth. 
Which contains the greater area, and by how much ? 

132. Two fields contain each 12 A. One is in the form 
of a square, the other is a rectangle whose length is equal 
to 3 times its breadth. At $4 per rod, what will be the 
difierence in the cost of fencing the two fields ? 

133. A man wishes to cut from a square field a rectan- 
gular lot containing a quarter of an acre. If one side of 
the field be taken for one side of the lot, and measures 8^ 
chains, find the length of the other side. 

134. How many planks, each 10 ft. long and 8 in. wide, 
will cover a floor 14 ft. 3 in. long and 13 ft. 4 in. wide? 

136. A man wants 3^ sq. ft. of wood, and has only a 
plank 18 in. wide from which to cut it off. Find the length 
of the piece he must cut off. 

136. What will it cost to line with lead, at 1 cent per 
square inch, the inside of an open cistern 10 ft. long, 6 ft. 
wide, and 4 ft. deep ? 

137. If it costs $448 to fence a square field, at $4.40 per 
rod, what would it cost to fence the same amount of land 
in the shape of a rectangle 196 yds. long 7 
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A Rhombus is a quadrilateral having cUl its sides eqnal, bat its 
angles not right angles. 

ABCD 18 a rhombus ; AB is called its ftase, and the line DE, 
drawn from D perpendicular to AB, is called its aUitudt. 

D C P O 





JL E B M Q N 

A Rhomboid is a quadrilateral having its opposite sides equal, and 
its angles not right angles. 

MNOP is a rhomboid ; 2£N is its b<ue or lenffth; PQ drawn per- 
pendicular to MN is its altitude. 

A Parallelogram is a quadrilateral having its opposite sides par- 
allel. The square, the rectangle, the rhombus, and the rhomboid are 
all of them parallelograms. 

The opposite sides of a parallelogram are equal, and the opposite 
angles are also equal. 

The sum of the four angles of any parallelogram is equal to four 
right angles, or 360®. 

Area of any parallelogram => base X altitude. 

Find the area of a parallelogram, having given : 

138. Base 18 in., altitude 13 in. 

139. Base 26 yds. 2 ft., altitude 23 yds. 1 ft. 

140. Base 93 yds. 1 ft., altitude 106 yds. 2 ft. 

141. Base 25 yds. 2 ft. 8 in., altitude 23 yds. 1 ft. 4 in. 

142. Base 16 ft. 6 in., altitude equal to 4 times the base. 

143. Base 1 furlong 10 rds., altitude 25 rds. 

144. Base 6 ch. 25 Iks., altitude 5 ch. 40 Iks. 

145. Base 12 ch. 50 Iks., altitude 9 ch. 

146. The area of a parallelogram is 4 A. 79 sq. rds., and 
the base is 7 ch. 19 Iks. Find the altitude. 
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A Triangle is a plane figure boanded by three straight lines. The 
figare ABC is a triangle. 

A triangle, ABC, has three sides, AB, BC, AC, and three angles, 
ABC, BCA, CAB, 

The side AB is called the h<Me, ^ 
the opposite corner C the vertex, and Y 
the perpendicular CD, drawn from \ 
G to AB, the altitude. Either one of 
the other sides might be taken as the 
base. If ^C is taken as the base, the 
opposite corner B would be the ver- 
tex, and the perpendicular drawn 
from B to ^C7 would be the altitude. 

The sum of the angles of a triangle is equal to two right angles, 
or 180<>. 

Any triangle, ABC, is equal in area to one-half of a parallelo- 
gram, ABCE, having the same base AB as that of the triangle, and 
also the same altitude CD : therefore, 

Area of a triangle = J (Jose X altitude). 

If the three sides of a triangle are given, the area is found as fol- 
lows : From the half-sura of the sides subtract each side separately. 
Multiply the half-sum and the three remainders together. The square 
root of the product is the area of the triangle. 



Find the area of a triangle, having given : 

147. Base 17J yds., altitude 4i yds. 

148. Base 53 yds. 1 ft., altitude 46 yds. 2 fb. 

149. Base 20 ffc. 6 in., altitude 10 ft. 4 in. 

150. Base 148 rds. 2 yds., altitude 69 rds. 11 yds. 
151.* Base 10 ch. 35 Iks., altitude 8 ch. 32 Iks. 
162. Sides 50 ft., 40 ft., and 30 ft. 

153. Sides 104 ft., Ill ft., and 175 ft. 

154. Sides 380 yds., 420 yds., and 765 yds. 

166. Sides 2 ch. 73 Iks., 4 ch. 25 Iks., 6 ch. 28 Iks. 
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A Bight Triftngle is a triangle having a right angle. 

In the right triangle ABQ the right angle is at jS; the sides AB^ 
BCt which form the right angle, are called the Ugs^ and the side AC 
is called the hypotenuse. 

The sum of the two acute angles of a right triangle is equal to on« 
right angle, or 90®. 

If one of the acute angles is equal to 30°, the opposite side is equal 
to half the hypotenuse. 





The sum of the squares upon the two legs of a right triangle is 
equal to the square upon the hypotenuse ; or, 

AB' + BC^^AO*. 

If one of the legs, as AB, he taken for the hase, then the other leg 
BC will be the altitude ; therefore, 

Area of a right triangle — half the product of iti legs. 

The diagonals of a rhombus MNPQ bisect each other at right 
angles, and divide the rhombus into four equal right triangles ; hence 

Area of a rhomlms » half the product of its diagonals. 



Find the hypotenuse and the area of a right triangle if: 

166. The two legs are 3 ft. and 4 fif. 

167. The two legs are 16 ft. and 12 ft. 

158. The two legs are 108 ft. and 81 ft. 

159. The two legs are 332 ft. and 249 ffc. 

160. The two legs are 23 rds. and 371 rds. 

161. The two legs are 30 rds. and 220 yds. 
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Find one leg of a right triangle, having given : 

162. Hypotenuse 10 ft., one leg 8 ft. 

163. Hypotenuse 50 ft., one leg 30 ft. 

164. Hypotenuse 31 ft. 5 in., one leg 12 ft. 8 in. 
166. Hypotenuse 945 yds. 1 ft., one leg 345 yds. 1 ft. 

Find the area of a right triangle, having given : 

166. Hypotenuse 25 in., one leg 15 in. 

167. Hypotenuse 95 ft., one leg 76 ft. 

168. Hypotenuse 207i ft., one leg 124J ft. 

169. Hypotenuse 37} rds., one leg 25 rds. 

170. Hypotenuse 1731 rds., one leg 104} rds. 

171. Hypotenuse 13 ch. 79 Iks., one leg 9 ch. 85 Iks. 

172. The legs of a right triangle are each equal to 12 ft. 
Find the hypotenuse. 

173. The side of a square is 100 ft. Find the diagonal. 

174. The hypotenuse of a right triangle is 28 ft. long, 
and the two legs are equal to each other. Find their lengths. 

176. The diagonal of a square is 33 ft. 4 in. What is 
the length of each side ? 

176. The diagonal of a square room is 37 ft. Find the 
cost of a carpet 1} yds. wide, at $1.80 per square yard. 

177. The diagonal of a square field measures 340 yds. 
What will it cost to fence it at $2 per rod? 

178. The diagonal of a rectangle is 46 ft. 5 in., and length 
is 44 ft. 4 in. Find its breadth. 

179. A ladder 45 ft. long just reaches a window when 
placed with its foot 27 ft. from the side of the house. How 
high is the window above the ground ? 

180. The hypotenuse of a right triangle is 95 yds. ; the 
two legs are as 3 to 4. Find the legs and the area. 
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Find the area and side of a rhombus, having given: 

181. The diagonals 12 in. and 16 in. 

182. The diagonals 26 yds. and 341 yds. 

183. The diagonals 11 ft. and 9 ft. 

184. The diagonals 29 rds. and 21} rds. 

186. The diagonals of a diamond-shaped pane of glass 
are 12 in. and 16 in. Find the number of square feet in 
300 such panes. 

186. The side of a rhombus is 31 yds. 2 ft. ; one diagonal 
is 50 yds. 2 ft. Find the area and the other diagonal. 

187. One side of a right triangle is 30 ft., and the oppo- 
site angle is 30**. Find the other two sides. 

188. The acute angles of a rhombus are each equal to 
60**, and the shorter diagonal is 16 ft. Find the area. 

189. The acute angles of a rhombus are each equal to 
60®, and the longer diagonal is 108 yds. Find the area. 

190. Two vessels start at the same time from the same 
place, and sail, one due north, the other due east, at the 
rates of 6 and 8 mi. per hour respectively. How far apart 
will they be at the end of 6 hrs. ? 

191. What distance will a man save, if, instead of walk- 
ing along the sides of a rectangular field 640 yds. long and 
480 yds. wide, he crosses the field in a straight line from 
one corner to the opposite corner ? 

192. The breadth of the gable end of a house is 56 ft. ; 
the distance of the ridge-pole from the ground is 75 ft. ; 
the height of the eaves is 54 ft. Find the slant height of 
the roof. 

193. A room is 20 ft. long, 15 ft. wide, and 12 ft. high. 
Find the distance from one corner of the floor to the oppo- 
site corner of the ceiling. 
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An Isosceles Triangle is a triangle having two equal sides. 

In the isosceles triangle ABC, AC and BC are the equal sides, 
AB is called the iose, and C the vertex. 

The angles opposite the equal sides are equal. 

The altitude CD bisects the base, and also the angle at the 
Tertei C. 

^ 





A D B E H F 

An Equilateral Triangle is a triangle having its aides all equal. 
The triangle EFQ is an equilateral triangle. 

The angles of an equilateral triangle are also equal, and each 
angle is equal to 60^. 

The altitude QH bisects the base EF, and also the angle at the 
vertex G, 

Find the area of an isosceles triangle, having given : 

194. Base 16 in., altitude 13 in. 

195. Base 3 ft., each of the equal sides 5 ft. 

196. Equal sides each 96f yds., altitude 58 yds. 

197. Equal sides each 40 ft., angle at vertex 9(/. 

198. Base 40 ft., angle at vertex 90^. 

199. Base 80 ft., angle at base 45^. 

200. Base 150 ft., angle at base 80^. 

201. The width of a house is 47 ft. ; height to ridge 67} 
ft. ; height to eaves 39 ft. Find the cost of painting the 
side of this house at 2 cents per sq. ft., allowing 240 sq. ft. 
for windows. 

202. The side of an equilateral triangle is 14 yds. Find 
the area. 

203. How much larger is a square than an equilateral 
triangle having the same perimeter ; namely, 60 ft. ? 
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A Trapezoid is a quadrilateral having two of lis sidee parallel, 

bat the other two sides not parallel. 

^ T"""T '^^® ^^^^^ ABCD is a trapezoid. 

I\ \ \ i The parallel sides AB, CD are 

/I ^v^ \ called the hasa. The distance DE 

/ ; "'n \ I or BF between the bases is called 

I \ ^^v \ • the altitude. 

/ ! ^\' The diagonal BD divides the trap- 

A E B easoid into two triangles, having for 

their respective bases the bases of the trapesoid, and having equal 
altitudes {DE and BF) ; hence, 

Area of trapezoid » } X wm of hatei X aUitude. 

Find the area of a trapezoid, having given : 

204. Bases 37 ft. and 25 ft., altitude 19 ft. 

206. Bases 1 ft. 5 in. and 1 ft. 11 in., altitude 4 ft. 8 in. 

206. Bases 19} yds. and 26} yds., altitude 62 yds. 

207. Bases 256 yds. and 144 yds., altitude 85 yds. 

208. Bases 26} rds. and 33} rds., altitude 79 rds. 

209. Bases 12 ch. and 8 ch., altitude 10 ch. 40 Iks. 

210. Find the altitude of a trapezoid if the area is 2990 
sq. yds., and the bases are 76 yds. and 54 yds. 

211. A field has the shape of a trapezoid. The parallel 
sides are 6 ch. 45 Iks. and 3 ch. 55 Iks. respectively, and 
the distance between them is 4 ch. 20 Iks. Find the value 
of the field at $780 per acre. 

212. A man paid $2262 for a field having the shape of 
a trapezoid. The parallel sides are 119 yds. and 200 yds., 
and the distance between them is 110 yds. What did the 
field cost him per acre ? 

213. Find the altitude of a trapezoid if the sum of its 
parallel sides is 231 rds., and its area is 115} A. 
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A Trapeaam is a quadrilateral ha^dng mo two of ite sides parallel 
to each other. 

The usual method of finding the 
area of the trapezium is to measure 
the lengths of a diagonal, as AO, 
and also the lengths of perpendicu- 
lars to this diagonal dropped from 
the opposite corners B and D ; 
then to compute the areas of the 
triangles ABD, ACU\ and add the 
two results together. 

Find the area of a trapezium ABCD, having given : 

214. AC^ Sb yds., BJE= 19 yds,, I>F= 17 yds. 

216. A0= 28 yds., BJS= 38 yds., Z)i^=: 27 yds. 

216. AC= 47 yds., ^jE;= 56 yds., Z)i^ =r 49 yds. 

217. AC= 48 ft., 5^= 24} ft., BF^lbift. 

218. ^(7=34} ft., £E=l9Ut, I>F=Uiit, 

219. ^a= 400 yds., BJE = 120 yds., BF^ 80 yds. 

220. AC= 79 rds., BE = 67 rds., BF^ 53 rds. 

221. Find the cost of a lot of land in the shape of a 
trapezium, at 25 cents per square foot, one diagonal being 
108 ft., and the perpendiculars U{on it from the opposite 
comers being 55 ft. 3 in. and 60 ft. 9 in. 

222; Find the area of a trapezium ABCB (see fig.), if 
AB = 87 ft., BC= 119 ft., CB = 41 ft., BA = 169 ft., 
and the diagonal AC= 200 ft 

223. Find the area of the trapezium ABCB, it AB = 
145 ft., CB = 135 ft, AF= 87 ft, FC= 81 ft, AC= 368 ft 

224. Find the area of a trapezium ABCB^ if AB = 48 
ch., BC= 20 eh., AC= 52 ch., BF= 30 ch. 

225. One diagonal of a quadrilateral is 10 ch., and the 
perpendiculars upon it from the opposite angles are 6 ch. 
27 Iks. and 8 ch. 6 Iks. Find the area. 
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A Polygon is a plane figure bounded by straigbt linee. A poly- 
gon having three sides is called a triangle; having /our sides, a quad- 
rikUeral; having five sides, a pentagon; having six sides, a hexagon; 
having eight sides, an octagon; having ten sides, a decagon; having 
twelve sides, a dodecagon. 

The area of any polygon may be found by dividing it into triao' 
gles by means of diagonals, computing the areas of these trianglee, 
and adding the results. 



226. Find the area of the 
polygon ABODE, having 
given : 

AB, 61 yds., AE, 69 yds., 
BC, 140 yds., BD, 159 yds., 
CD, 23 yds., BE, 100 yds. 
DE, 91yds., 




227. Find the area of the 
polygon ABODE, having 
given : 

BE, 108 yds., EC, 96 yds., 
AF, 49 yds., DR, 36 yds. 
CO, 67 yds., 




228. Find the area of the 
polygon ABCDEF, having 
given: 

AB, 85 yds., AF, 105 yds., 
BC, 76 yds., AC, 105 yds., 
CD, 87 yds., CE, 143 yds., 
DE, 100 yds., AE, 116 yds. 
EF, 17 yds.. 




UEHSUBATIOH. 

229. Find the area of the 
polygon ABODE, liaving 
given: 

^0.475 yds., BG, 160 yda., 
^j; 175 yds, ^if, 420 yds, a' 
EF, 160 yds., DH, 90 yds. 
^0,320 yds., 

(Note that the figure EF 
HB is a trapezoid.) 




2S0. Find the area of the 
polygon ABCDEF, having 
givea : 



AC. 812 yds. 

^.ff; 115 yds. 
AF, 125 yda. 
CF, 323 yds, 



FO, 63 yds,, 
EG, 54 yds., 
FH. 283 yds., 
BH, 60 yds. 




231. When it is difficult to enter a polygonal field for 
the purpose of measuring lines, the area may be found by 
surrounding the polygon by a rectangle, ae shown below, 
and subtracting from the area of this rectangle the areas of 
the parts outside the polygon. Find the area of the swamp 
ABCBEFO, having given : 



AM, 88 rds.. 
MB, 94 rds., 
BR. 94 rds., 
EC, 28 rds., 
BN, 40 rds., 



F8, 45 rds., 
SE. 20 rds., 
8T, 65 rds., 

r.f, 48rdB., 
rC, 58rd8., 



JVD. 107 rda., OQ, 60rds., 
BP, 104irdfl., QA, ISSirds. 
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A Ras^nlar Polygon is a polygpn having all its sides equal and 

all its angles also eqnal 

There is in every regular polygon 
a point equidistant from the corners 
and also equidistant from the sides ; 
this point is called the centre. 

The distance from the centre to 
any comer is called the radius, and 
the distance from tii» centre to any 
side is called the apcthem, 
y The figure ABCDEF is a regular 
hexagon ; is the centre, OA the radius, OJf tlie apothem. 

The radii of a regular polygon divide the figure into equal isos- 
celes triangles ; hence it follows that. 

Area of a regular polygon ■* \ xperifMUr X apothem. 

The radius of a regular hexagon is equal to one side, and the 
radius of an equilateral triangle is equal to twice the apothem. 

The apothem of a regular polygon hears a constant ratio (usually 
irrational) to one side ; for most purposes the following values are 
sufficiently accurate : 



No. of sides. Apothem. 


No. of sides. Apothem. 


3 .... one side x 0.2887. 


7 .... one side x 1.0382. 


4 .... one side X 0.5000. 


8 .... one side X 1.2071. 


5 . . . . one side x 0.6882. 


10 .... one side x 1.5388. 


6 .... one side X 0.8660. 


12 .... one side X 1.8660. 



Find the area of: 

232. An equilateral triangle, if one side = 2^ ft. 

233. A regular pentagon, if one side = 3 ft. 

234. A regular hexagon, if one side = 60 ft. 

235. A regular heptagon, if one side = 30 ft. 

236. A regular octagon, if one side = 30 ft. 

237. A regular decagon, if one side = 38 ft. 

238. A regular dodecagon, if one side = 10 ft. 
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239. What angle is formed at the centre by two adjacent 
radii of an equilateral triangle ? a square ? a regular hexa- 
gon? a regular octagon? a regular decagon? a regular 
dodecagon ? 

240. Show that the apothem of a regular hexagon 
= 0.866 X the side. 

241. The perimeter of a regular hexagon is 25^ ft. Find 
the area. 

242. A park has the shape of a regular hexagon. Each 
side is 500 ft. long. What is the assessed valuation of the 
park at 8 cents per square foot? 

243. Each side of a lot in the shape of a regular decagon 
measures 80 Iks. Find the area. 

244. How much land will be covered by a tent, the base 
of which has the shape of a regular heptagon, and measures 
20 ft. on each side ? 

246. Find the side of a square having an area equal to 
that of a regular hexagon whose side is 4 ft. 

246. What area can be paved with 1000 tiles in the shape 
of regular octagons, the side of each octagon being equal 
to 3 in.? 

247. The radius of a regular decagon is 24 yds., the 
apothem is 22f yds. Find the area (to the nearest square 
yard). 

248. How many hexagonal paving-stones measuring 1 ft. 
on each side, are required to pave the floor of a hall 60 ft, 
long and 20 ft. wide, allowing 6% extra to fill corners? 

249. A field has the shape of a regular hexagon, and 
one side is 247 yds. Find its value at $ 242 per acre. 

260. Find the cost of carpeting a regular octagonal floor, 
one side of which is 12 ft., with carpet 29 in. wide, and 
costing $1.70 per square yard. 
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A Circle is a plane figure bounded by a curved line called a ctr- 
eumference, every point of which is equally distant from a point 
within called the centre. A line drawn from the centre to the cir- 
cumference is called a radius, and a line drawn through the centre 
and limited by the circumference is called a diameter; therefore a 
diameter is equal in length to two radii. 





The circumferences of two circles have the same ratio to each other 
as their radii, or as their diameters. Thus, if the radius of a circle 
be doubled, the circumference will also be doubled ; or, if the diam- 
eter be trebled, the circumference will also be trebled ; and so on. 
It follows thfbt the ratio of the circumference of a circle to its diam- 
eter is the same for all circles. The exact value of this ratio cannot 
be expressed by numbers, but the value near enough for most prac- 
tical purposes is ^. 

Ck>no6iitrio circles are circles having the same centre. 

arcumference of a circU =» ^ X radius. 
Badius of a circle = ^ X circumference. 
Area of a circle — ^X (radiuiif. 



Madius of a circle =» V^ x area. 

Find the circumference and area of a circle, haying given; 

251. Radius 21 ft. 267. Diameter 77 yds. 

262. Radius 7 ft. 258. Diameter 49 ft. 

253. Radius 40 ft. 10 in. 269. Diameter 19^ rds. 

264. Radius 7.7 yds. 260. Diameter 115| rds. 

266. Radius 28 rds. 261. Diameter 32 yds. 2 ft, 

266. Radius 4 ch. 62 Iks. 262. Diameter 18 yds. 2 ft. 
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Find the radius and the area of a circle, having given : 

263. Circumference 132 yds. 

264. Circumference 198 yds. 

265. Circumference 396 yds. 

266. Circumference 16 ft. 7 in. 

267. Circumference 91 yds. 2 ft. 

Find the radius and circumference, having given : 

268. Area 2464 sq. ft. 

269. Area 6237 sq. yds. 

270. Area 6 A. 

271. Find the area of a circle if the diameter is 18} yds. 

272. Find the diameter of a circle if the area is 616 sq. in. 

273. Find the area of a circle if the circumference is 2 mi. 

274. A carriage- wheel whose diameter is 3} ft. made 
1200 revolutions in going a certain distance. Find the 
distance. 

276. The circumferences of two concentric circles are 
440 ft. and 330 ft. respectively. Find the width of the ring. 

276. How deep is a well, if the wheel whose diameter 
is 2 ft. 4 in. makes 30 revolutions in raising the bucket ? 

277. Find the cost of building a wall around a circular 
garden containing 22,176 sq. ft. at $6.20 per yard. 

278. The side of a square is 11 ft. Find the diameter 
of a circle equal in area to the area of the square. 

279. The diameter of a circle is 7 ft. Find the side of 
a square having an area equal to that of the circle. 

280. Find the area of a circular ring 4 ft. wide, if the 
radius of the outer circle is 32 ft. 

281. What will it cost to gravel a walk 6 ft. wide, run- 
ning around a circular fish-pond whose diameter is 70 yds., 
at 20 centfi per square yard? 
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An Are is any part of a circumference, as ACB, 

A Chord is a straight line joining the ends of an arc. Thus, AB 
is the chord of the arc ACB. 

The diameter COE, drawn through the middle point D of the 
chord AB, bisects also the arc ACB, and is perpendicular to the 
chord ; AD is half the chord AB, and ACi% the chord of half the arc 
ACB; CD is called the height of the arc ACB. It may be proved 
that AC '\% 2k mean proportional between CD and CE, and that AD 
is a mean proportional between CD and DE \ in other words, 

AC^-'CDxCE; and AJS'^CDxDE. 




The arch of a bridge often has the form of a circular arc ; in this 
case, AB is the span, CD the height or rise above the piers. 

The angle AOB is the angle ai tJie centre subtended by the arc 
ACB. Every circumference is regarded as composed of 360 equal 
arcs, called degrees; and an arc ACB contains the same number of 
degrees, minutes, and seconds as the angle at the centre AOB \ also. 

Length of an are Number of degrees in arc 
Circumference 360® 



282. Given AC 

283. Given AC- 

284. Given AB 

285. Given CD 

286. Given CD 

287. Given AB 



25 ft., CD 
15 ft., OC 

8 ft., AC: 
5 in., AD • 

9 in., CE- 
48 ft., CD- 



15 ft. ; find CR 
20 ft. ; find CD. 
10 ft. ; find Oa 
12 in. ; find CE. 
25 in. ; find AC 
18 ft. ; find OC. 
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288. Given ^(7= 17 ft., CD^ 7 ft. ; find ^C 

289. Given ^(7= 12 ft., C£=36 ft. ; find aZ>. 

290. The chord of half an arc is 28 ft., and the radius 
of the circle is 28 ft. Find the height of the arc. 

291. The chord of an arc is 4 ft. 4 in., and the height 
of the arc is 1 ft. 1 in. Find the diameter of the circle. 

292. The span of a bridge in the form of a circular arc 
is 78 ft., and the rise above the piers is 12 ft. Find the 
radius of the circle. 

293. The height of the circular arch of a bridge is 24 ft., 
and the radius with which it is described is 312 ft. Find 
the span of the arch. 

Find the length of an arc, having given : 

294. Circumference 50 in., angle at centre 30®, 

295. Radius 28 in., angle at centre 45°. 

296. Diameter 35 in., angle at centre 36®. 

297. Radius 84 ft., angle at centre 11® 15'. 

298. The radius of a circle is 5 ft. 3 in. Find the whole 
perimeter of a sector the angle of which is 45®. 

299. What angle at the centre is subtended by an arc 
6 ft. 5 in. long, if the radius of the circle is 8 ft. 2 in. ? 

300. The radius of a circle is 7 in. Find the angle at 
the centre subtended by an arc whose length is also 7 in. 

301. An arc of a circle is 5 ft. 6 in. The angle which 
it subtends at the centre is 72®. Find the radius. 

302. If -in a certain circle an arc cf 120® is 88 ft. long, 
what is the length of an arc of 30® in a circle whose radius 
is 6 times that of the first circle ? 

303. A chord in a circle is 4 ft., and the corresponding 
angle at the centre is 90®. Find the length of the arc. 
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A Sector is a portion of a circle bounded by two radii and the 
arc contained between them. The figure AOBC is a sector ; the 
angle AOB is the angle of this sector. 

A Segment is a portion of a circle bounded by an arc and its chord. 
The figure ADBC is a segment. 

Every diameter divides a circle into two equal parts called ««mv 
cvrdti ; and two diameters perpendicular to each other divide a circle 
into four equal parts called quadranU. 

The area of a sector has the same ratio to the area of the entire 

circle that the arc of the sector has to the entire circumference ; hence 

it follows that: 

Area of sector _ Angle of sector 

Area of circle 360° 

The area of the segment ADBC is found by subtracting that of the 
triangle AOB from that of the sector AOBC. 





An inscrihed polygon is a polygon whose sides are chords of the 
circle, and a circumscribed polygon is a polygon whose sides touch 
the circle. The radius of a circle is equal to the radius of every 
inscribed regular polygon, and to the apothem of every circum- 
scribed regular polygon. 

Find the area of a sector, having given : 

304. Radius 14 in., angle at centre 45^ 

305. Badius 2 ft. 11 in., angle at centre 24^ 
806. Radius 66 ft., angle at centre 22J°. 

307. Radius 10 in., angle of sector 18®. 

308. Radius 10 in., arc of sector = the radius. 
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309. The area of a sector is 882 sq. yds. ; the radius of 
the circle is 42 yds. Find the length of the arc. 

310. The angle of a sector is 60°, and the chord joining 
the ends of the arc is 14 ft. Find the area of the sector. 

311. In a circle whose radius is 18 yds. 2 ft., find the 
area of a segment bounded by an arc of a quadrant and 
the corresponding chord. 

312. The chord of a segment- is 43 yds., and the angle 
subtended at the centre is 90°. Find the area of the 
segment. 

313. The chord of a segment is 28 yds. ; the angle at 
the centre is 60°. Find the area of the segment. 

314. In a circle whose radius is 1 ft., what is the length 
of the arc subtended by one side of the inscribed regular 
decagon ? 

315. Find the area of a circle inscribed in a square 
whose area is 196 sq. ft. 

316. Out of a square piece of wood 5 ft. 10 in. long is 
cut the largest possible circle. Find its area. 

317. Out of a circular piece of wood whose radius is 
3 ft. 4 in., is cut the largest possible square. Find its side. 

318. The radius of a circle is 4 ft. Find the area of the 
inscribed regular hexagon. 

319. The radius of a circle is 4 ft. Find the area of the 
circumscribed regular hexagon. 

320. The side of a square is 42 yds. Find the areas of 
the inscribed and the circumscribed circles. 

321. The diagonal of a square is 54 yds. Find the 
area of the inscribed circle. 

322. The radius of a circle is 9 yds. Find the areas of 
the inscribed and the circumscribed equilateral triangles. 
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Two polygons are similar if they are eqaiangalar with respect to 
each other, and have their homologoas sides proportional. The 
homologous sides are the sides opposite the equal angles. Thus, the 

triangles ABC, A'B'i/ are similar 
triangles, and 

AB',A'B'^BC'.Bf(y', 
AB-.A^B'^ACA'CT', 
BC'.B'Cy ^AC'.A'CF', 

All regular polygons having the 
same number of sides are similar to 
each other* 

The areas of two similar figures are proportional to the squaru of 
any two homologous sides. 

The radii of two regular polygons of the same number of sides are 
proportional to their sides ; and the same is true of their apothems. 

The areas of two regular polygons of the same number of sides are 
proportional to the square* of their sides, or the squares of their radii, 
or the squares of their apothems. The areas of two circles are as the 
squares of their radii, or as the squares of their diameters. 

323. If a rod 3 ft. high casts a shadow 2 ft. long, how 
high is a tree which casts a shadow 60 ft. long ? 

324. If a triangular lot of land, one side of which is 
80 ft., is worth $1000, what is a similar lot worth, the 
homologous side of which measures 240 ft. ? 

326. To what extent is the area of a polygon altered if 
its sides are all of them quadrupled ? 

326. The sides of two regular octagons are as 2 to 5. 
The area of the first is 80 sq. ft. Find the area of the 
other. 

327. To what extent is the area of a regular polygon 
altered if its radius is reduced to one-fifth of its original 
value ? 

The radius of a circle is 3 ft. Find : 

328. The radius of a circle 25 times as large. 

329. The diameter of a circle 3 times as large. 
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Cube the following numbers : 

330. 4; 7; 9; 37; 76. 

331. 39; 130; 276; 100; 1000. 

332. 109; 2007; 10,000; 29,045; 371,908. 

333. 0.7; 0.29; 0.008; 0.7175; 0.10091. 

334. 9.3; 24.8; 375.012; 80.0027. 

336. 17.05; 2945.6; 13,005.91; 23.0014. 

336. i;i; *; 1; |; « ; |f i M- 

337. 2f ; 9|; 18|; 168^; 10,000tf. 

Extract the cube root of the following numbers : 

338. 1 ; 125 ; 343 ; 512 ; 729. 

339. 1000; 2197; 3375; 27,270,901. 

340. 35,937,000; 512,000,000; 1,003,003,001. 

341. 0.001 ; 0.125 ; 0.064 ; 0.512. 

342. 0.001728; 0.000000343; 0.000010529664. 

343. -ff^; TTfft «4*» Hit tH* 

»**• AWiViW; m<^Mf: 709iHM; i22i|HH- 

Find the cube roots of the following numbers, correct to 
one decimal place. 

345. 419. 347. 8988. 349. 1,765,789. 

346. 2038. 348. 307,504. 350. 513,175,785. 

Find the cube roots of the following numbers, correct to 
two decimal places. 

361. 29.2. 363. 97.005. 366. f 

362. 410.23. 364. 109.0126. 366. 3f 

Find the cube roots of the following numbers, correct 
to three decimal places. 

367. 4.531. 369. 0.63. 361. 9f|. 

368. 1.5046. 360. f|. 862. 926if{. 



;dO AEITHHETICAL EXERCISES. 

Jt, Solid U anything whicli hu three dimeaaioDs, length, breadtli, 
and thickness. * 

The boun''.Bry of a solid is called its 
surface. If the surface consist of planes, 
they are called the Jaeu. The fiicea of » 
solid meet in lines caUed the tdga. 

A Cabe IS a solid bonnded by six eqnal 
squares. 

The three dimensions of a cnbe are 

The most convenient units of volume are cubes whose edges are 
units of length. The euitc foot and the mine inch are exMnples of 
such nnit& (For other anitH, see page 80.) 

VoluToe of a euhe — eu£e of one edge. 

Find the volume And also the entire Burf&ce of a oube, 
having given : 

363. Side 3 in. 367. Side 1 ft. 2 in. 

364. Side S^ in. 36S. Side 2 ft. 3 in. 
366. Side 8 ft. 6 in. 369. Side 20 ft. 

S66. Side 2 yds. 1ft. Sin. 370. Side & yds. 2 ft. 6 in. 

Find the length of one edge of a cube, having given : 

371. Volume 343 ou. in. 

372. Volume 2 cu. ft. 1457 cu. in. 

373. Volume 15 cu. ft. 1080 cu. in. 

374. Volume 68 cu. ft. 145 cu. in. 

376. Find the weight of the water in a cubical cistern 
each side of which measures 6 ft. (See bottom of p. 80.) 

376. How much lead is used in lining the bottom and 
eidea of a cubical vessel that contains 729 cu. ft. of water? 

377. A man wishea to construct a cubical vessel that 
will hold exactly 1 ton of water. What must be the length 
of one edge ? 
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A Bectangular Parallelopiped is a solid bounded by six rectan- 
gular laces, each of which is equal and parallel to the face lying 
opposite. 

The annexed figure represents ^ 

a rectangular parallelopiped. 

The face ABCD is equal and 
paralW to the face EFQH. 

The lengths of the three edges 
which meet at any one of the 
corners are the dimensions of the 
solid; thus, AB is the length, 
AH the breadth, AD the thick- 
ness or height. 

The face ABEH is also called the hose ; and then the edge AD 
is called the height. 

The entire surface of a rectangular parallelopiped is the sum of th« 
six rectangles of which it is composed, and the 

Volume — length X breadth X thiekneu 
« hau X height. 

Find the surface and the volume of a rectangular paral* 
lelopiped, having given : 

378. Length 10 in., breadth 8 in., thickness 6 in. 

379. Length 9| ft., breadth 7^ ft., thickness 6J ft. 

380. Length 6| ft., breadth b^ ft., depth 4^ ft. 

881. Length 17f yds., breadth 13^ yds., depth 11| yds. 

382. Length ^ ft., breadth 1^ yds., depth 54 in. 

883. Length 4 ft. 8 in., breadth 3 ft. 10 in., height 3 ft 

Find the volume, having given : 

384. Base 97 sq. in., height 10 in. 

885. Base 3 sq. ft. 20 sq. in., height 1 ft. 3 m. 

386. Base 11 sq. ft. 40 sq. in., height 5 ft. 3 in. 

Find the height of a rectangular parallelopiped, given : 

387. Volume 378 cu. in., length 9 in., breadth 7 in. 
888. Volume 236,512J cu. yds., base 1114| sq. yds. 
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389. A cellar which measures 12 ft. by 9 ft. is flooded 
to a depth of 4 in. Find the weight of the water, suppos- 
ing that 1 cu. ft. of water weighs 1000 oz. 

390. What weight of water will a rectangular cistern 
hold, its length being 4 ft, breadth 2 ft. 6 in., depth 3 iL 

3 in., and 1 cu. ft. of water weighing 1000 oz. ? 

391. How much lead is required to line an open cistern 

4 ft. 6 in. long, 2 ft. 8 in. wide, and containing 42 cu. ft. ? 

392. How many bricks 9 in. by 4} in. by 3 in. are re- 
quired to build a wall 90 ft. long, 18 in. thick, and 8 ft. 
high? 

393. A book is 8 in. long, 6 in. wide, and 1} in. thick. 
Find the depth of a box 3 ft. 4 in. long, and 2 ft. 6 in. wide, 
that it may hold 400 such books. 

394. Find the expense of covering a flat roof 17 ft. 4 in. 
long and 13 ft. 4 in. wide with sheet lead ^^ in. thick, if a 
cubic inch of lead weighs 6^ oz., and 1 lb. of lead costs 
14 cents. 

396. Marble is 2.716 times as heavy as water, and 1 cu. 
ft. of water weighs 1000 oz. Find the weight of a block 
of marble 9 ft. 6 in. long, 2 ft. 3 in. wide, and 2 ft. thick. 

396. Iron weighs 7.2 times as much as water, and 1 cu. 
ft. of water weighs 1000 oz. What will an open cistern 
made of iron 1 in. thick weigh when empty, if its external 
dimensions are 5 ft., 4 ft., and 3 ft. ? 

397. A cistern is 5 ft. 6 in. long, 3 ft. 9 in. wide, and 
1 ft. 3 in. deep. How many gallons of water will it hold ? 
What weight of water will it hold ? (1 gal. of water = 231 
cu. in., 1 cu. ft. of water weighs 1000 oz.) 

398. Rain has fallen to the depth of half an inch. How 
many cubic feet of water have fallen on an acre of land ? 
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A Priam ib a solid bo^ided iy two eqnal bad parallel polygons 
called the bata, and by paratlakigrami' called the lateral Jaca. The 
iutereectioDs of the lateral focea with one another are called the 
lataral edgti. 

A priam it called IrianfftdaT. quadrangular, hexagonal, etc,, occoid- 
ing ai the batee are triangles, qitadrilateraU, hsxagona, etc. 

A Bight Frimi is a priam all of whose lateral fhces are rectoDglea, 
The lateral fiicei and edgea of a right prism are perpendicular to 
the baaee. 







A Crlinder ia a solid boonded by two eqnal and parallel circles 
called the baut, and a curved aurfiLce called the laUral turfact. 

The line joining the centres of the baeet ia called the axil. 

A BiEht ^linder ia a cylinder wboae oris ia perpendicular to 
the bases. 

The height of a prism or a cylinder Is the distance hetween its bases. 

The height of a right cylinder ia equal to the length of its alia. * 

The lateral sarface of a right prism or a right cylinder ia found by 
malljplyiag tlie perimtter of the base by the height. 

Volume of a pHira or a/linder — baie x height. 

(All the prisms and cylinders mentioned in the following ezamptei 
are supposed to be right prisms and right cylinders.) 

Find the Tolumes of the following prisma : 

399. Base 23.5 sq. in., height 5.4 in. 

400. Square base, side of base 13 in., height 19 in. 

401. Triangular base, sides 10, 17, and 21 ft., height 16 ft. 

402. Base an equilateral triangle, side 5 ft., height 23 ft. 
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403. Base a regular hexagon, side 4 ft. 9 in., height 25 ft. 

404. Base a regular hexagon, side 10 in., height 10 ft. 

405. Base a regular octagon, side 6 in., height 4 ft. 8 in. 

406. Base a rectangle 3^ ft. by 2^ ft., height 15f ft. 

Find the volume and also the lateral surface of the fol- 
lowing cylinders : 

407. Radius of base 7 in., height 10 in. 

408. Radius of base 1 ft. 2 in., height 5 ft. 

409. Diameter of base 8 ft. 2 in., height 4 ft. 6 in. 

410. Diameter of base 9 ft. 4 in., height 12 ft. 

411. Circumference of base 7 ft. 4 in., height 10 ft. 

412. Find the radius of the base of a cylinder if the vol- 
ume is 1540 cu. in., and the height is 10 in. 

413. Find the height of a cylinder if the volume is 114 
cu. yds. 2 cu. ft., and the radius of base 7 ft. 

414. How many cubic yards of earth must be dug out 
to make a well 3 ft. in diameter, and 20 ft. deep ? 

415. The diameter of a well is 4 ft. 8 in., its depth is 30 ft. 
JFind the cost for digging it at $3.75 per cubic yard. 

416. How many cubic yards of earth must be dug out 
in making a tunnel 100 yds. long, whose section is a semi- 
circle with a radius of 10 ft. ? 

417. The bill for digging a well 45 ft. deep, and 3 ft. 
9 in. in diameter was $82.50. Find the charge per cubic 
yard. 

418. If a cubic foot of brass is drawn into a wire ^ of 
an inch in diameter, what will be the length of the wire? 

419. What will it cost to sink a well 50 ft. deep and 
3f ft. in diameter, at $8.48 per cubic yard? 

420. A cylindrical well is 119 ft. deep, and measures 
4 ft. across the top. How many cubic feet of earth had to 
be dug out ? 
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421. Is a cube a right prism ? Why? Is a rectangular 
parallelopiped a right prism ? Why ? 

422. What change in the volume of a cylinder is pro- 
duced by doubling its height? By doubling the diameter 
of its base ? By doubling both ? 

423. Two cylinders have the same height, but the radius 
of the base of one cylinder is 6 times that of the other. 
Compare their volumes. Compare also their lateral surfaces. 

424. Find the cost of cementing the side and bottom of 
a cylindrical tank 20 ft. deep, and 18 ft. in diameter, at 
82 cents per square foot. 

426. How many gallons of water are there in a cylin- 
drical well 7 ft. in diameter, if the water is 10 ft. deep ? 

426. How many inches will the water sink in a well 
7 ft. in diameter, if 310 gals, of water are pumped out? 

427. How many cylindrical pieces of lead f of an inch 
in diameter and -| of an inch thick must be melted, in order 
to form a cube whose edge is 3 in. long ? 

428. What length of wire 0.08 of an inch thick can be 
formed out of a cubic inch of metal ? 

429. If a square iron rod 1 in. thick and 1 yd. long 
weighs 10^ lbs., what would a round iron rod of the same 
length and thickness weigh ? 

480. How many revolutions must a roller 3 ft. long and 
IJ ft. in diameter make, in order to go completely over a 
grass plot half an acre in extent ? 

431. How large a cylinder can be made by rolling up a 
rectangular sheet of tin 80 in. by 60 in., so that the height 
of the cylinder is 80 in. 7 How large, if the height is 60 in. 7 
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A PTTftmid is a solid boonded by ft polygon called the bate, and 
by triaaglce called iatfraljaeu, which all terminate ia one point 
called the vtritx. 

A pyramid a triangular, htixtgotuU, etc., acoMdiog m the hate is 
a trianitle, a heiagnn, etc. 

A Bight Pyramid is a pyramid all of whose lateral facee are 
isosceles triangleB. If the base of a right pyramid is a regnlar poly- 
gon, the vertex is in the perpendicular erected at the centre of Qit 



4 



A Cone is a solid bonnded by a circle called the bate, and by a 
cnrved surface called the laUral twr/aee, which terminates in a point 
called the vertex. 

A Bight C<m« is a cone whoee vertex is in tlie perpendicular 
erected at the centra of the base. This perpendicular is called the 
<»u of tbe right cone. 

The height at a pyramid or cone is the distance from the vertex t« ths 
base. The tiant htighl of a right cone ie the distance fiom the vertex 
to the dTetan/erenee of the base. 

The lateral surface of a right cone is fonnd by multiplying the 
eircumfsrence of the base by half the slant height. 

Vohimt of a pyramid or cone — \ bait X height. 

(All the followbg qneetions refer to the right pyramid and right 

Find the volumes of tie following pyramids : 

432. Area of base 64 sq. in., height 1 ft. 9 in. 

433. Base an equilateral triangle, side 4 ft., height 15 ft. 

434. Base a regular hexagon, eide 6 ft., height 30 ft. 
436. Base a regular octagon, side 24 ft., height 74^ yda. 
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« 

Find the volume of a square pyramid, having given: 

436. Side of base 3 ft. 4 in., height 9 ft. 

437. Diagonal of base 78 yds., height 30 yds. 

438. Altitude of one face 18 in., height 13 in. 

439. Lateral edge 29 in., height 17 in. 

Find the whole surface of a square pyramid, having given: 

440. Side of base 8 ft., altitude of each face 20 ft. 

441. Side of base 26 ft., altitude of each face 84 ft. 

Find the volume and also the curved surface of the 
following cones : 

442. Badius of base 7 in., height 3 ft. 6 in. 

443. Diameter of base 7 ft., height 10 ft. 

444. Radius of base 3 ft. 6 in., slant height 5 ft. 10 in. 
446. Radius of base 12 ft., slant height 37 ft. 

446. Circumference of base 44 ft., slant height 25 ft. 

447. Find the cost of covering a conical spire measuring 
40 ft. round the base, and whose slant height is 30 ft., with 
lead -| of an inch thick, if 1 cu. in. of lead weighs 6^ oz., 
and lead is worth 12 cents per pound. 

448. How much canvas is needed to make a conical tent 
8 ft. high, and 7 ft. in diameter at the base ? 

449. If 132 sq. ft. of canvas are formed into a conical 
tent whose slant height is 12 ft., find how much ground 
this tent will cover. 

460. What length of canvas f of a yard wide is required 
to make a conical tent 12 ft. in diameter and 8 ft. high? 

461. A right triangle whose sides are 3 in., 4 in., and 
6 in. in length, is made to describe a cone by turning round 
on the side 4 in. as an axis. Find the curved surface, and 
the volume of the cpne thus generated. 
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A Fmsiam of a pyramid or cone is the part which remains after 
the top has been cut ofif by a plane parallel to the base. The base 
and the section made by the cutting plane are called the base* of the 
frustum. 

The height of a frustum is the distance between the bases. The 
slant height of the frustum of a right cone is the distance from a point 
in the circumference of one base to the circumference of the other 
base. 





The lateral surface of the frustum of a right pyramid is composed 
of trapezoids. The lateral surface of the frustum of a right cone is 
found by multiplying the sum of the circumferences of the bases by 
half the slant height. 

To find the volume of a frustum, add together the areas of its 
bases and the square root of their product ; then multiply the sum by 
one-third of the height. 

Find the volumes of the following frustums : 

452. Square pyramid, sides of bases 21 and 15 yds., 

height 84 yds. 

453. Square pyramid, sides of bases 45 and 25 yds., 
height 96 yds. 

454. Square pyramid, sides of bases 86 and 18 yds., 
height 120 yds. 

455. Bight conOj radii of bases 86 and 68 yds., height 
57 yds. 

456. Bight cone, radii of bases 8 ft. and 6 ft., height 
15 ft. 

457. Bight cone, radii of bases 5 ft. and 4 ft., height 6 ft. 
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468. How many square feet of tin will be required to 
make a funnel with the radii of top and bottom 14 in. and 
7 in. respectively, and the height 24 in. ? 

469. A church spire has the shape of a frustum of a 
regular hexagonal pyramid ; each side of the base is 5 ft., 
and of the top 2 ft ; the altitude of each trapezoidal face 
is 20 ft. How many square feet of tin roofing are required 
to coyer the lateral faces and the top ? 

460. Find the expense of polishing the curved surface 
of a marble column in the shape of a frustum of a right 
cone, slant height 12 ft., radii of bases 3 ft. 6 in. and 2 ft, 
4 in., at 60 cents per square foot. 

461. A round stick of timber is 20 ft. long, 3 ft. in 
diameter at one end, 2.6 ft. at the other. How many cubic 
feet does it contain ? 

462. A bucket is 16 in. deep, 18 in. wide at the top, and 
12 in. wide at the bottom. How many gallons of water 
will it hold, reckoning 7 J gals, to the cubic foot ? 

463. The mast of a ship is 51 ft. high, and the circum- 
ferences of its ends are 5 ft. 6 in. and 1 ft. 10 in. Find its 
value at 60 cents per cubic foot. 

464. Find the volume of the frustum of a square pyra- 
mid, the sides of its bases being 40 ft. and 16 ft., and the 
altitude of a lateral face being 20 ft. 

466. The chimney of a factory has the shape of the frus- 
tum of a square pyramid ; its height is 180 ft., and the 
sides of its upper and lower bases are 10 ft. and 16. ft. 
respectively; the section of the flue is throughout the 
entire length a square whose side is 7 ft. How many 
oabic feet of brick does the chimney contain ? 
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A S^uie ia a lolid boandad by a carved torfsce oil pointo of 

vbich ara equally dieUnt from » point withm called the centre. 

A Btnight line drawn from the centre to the snrface a called a 
nidiiu, and a straight line drawn through the centre and terminated 
•ach way by the Bnr&ce ia called a diameter. 
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The eireamterihing cylinder of a ipbere is a cylinder whoae height 
and the diameter of whose base are both equal to the diameter of the 
sphere (lee Fig.). 

It can be proved that the snrface of a sphere is just equal to two- 
thirds the lateral sui^s of the circumscribtug cylinder, and that the 
volame of a sphere is just equal to two-thirds the volume of the cir- 
CDmscribing cylinder. Hence it follows that (assuming r to be equal 
■oV). 

Biafaee of a tphert — J^ x (nnfiu*)*, 
Volame of a iphare — H X («><fiu«)*. 

Find the Hurfaoe of a, aphere, if the radiua ia: 

466. 5 in. 468. 1 ft. 2 in. 470. 101 ft 

467. 10} io. 469. 3 ft. 6 in. 471. 4060 mi. 
Find the volume of a aphere, if the diameter is ; 

472. 14 in. 476. 10 11. 6 in. 478. 42 ft. 

473. S ft. 6 in. 476. 17 ft. 6 in. 478. 84 ft 

474. 5 ft. 10 in. 477. 4 ft. 8 in. 480. 126 yda 
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481. The circilmfereBoe of a dome in the shape of a 
hemisphere (half a sphere) is ^ f t How many square 
feet of tin roofing are required to cover it? 

482. If the ball on the top of St. Paul's Cathedral in 
London is 6 ft. in diameter, what would it cost to gild it at 
7 cents per square inch ? 

483. How many gallons of water will a hemispherical 
vessel hold whose diameter is 21 in., reckoning 7i gals, to 
the cubic foot ? 

484. If one cubic inch of iron weighs 4} oz., what will 
be the weight of an iron ball 5 in. in diameter ? 

486. Find the weight of a spherical shell 10 in. in 
diameter and 2 in. thick, composed of a substance 1 pu. ft. 
of which weighs 216 lbs. 

486. If an iron ball 4 in. in diameter weighs 9 lbs., 
what will an iron shell weigh whose external and internal 
diameters are 8 in. and 5 in. respectively ? 

487. If a cubic inch of lead weigh 7 oz., what will be 
the weight of a spherical shell made of lead } of an inch 
thick, and measuring 7 in. external diameter ? 

488. How many square feet of tin are required to make 
16 hemispherical bowls, each to be 2 ft. 4 in. in diameter ? 

489. A shell is 7 in. in external diameter, and 2 in. 
thick. What weight of powder will fill it, if 80 cu, in. of 
powder weigh 1 lb. ? 

490. A circular room has perpendicular walls 15 ft. 
high ; the diameter of the room is 28 ft. ; the roof is a 
hemispherical dome. Find the cost of plastering the whole 
surface at 86 cents per square foot, and the cost of a mould- 
ing round the base of the dome, at 60 cents per foot. 



262 ABITHHETIOAL EXE&CISES. 

Two eabes are to each other (in yolnme) as the eubu of fiheir 
edges. 

Two spheres are to each other *aB the cvhu of their radii, or as the 
eabti of their diameters. 

The surfaces of two spheres are as the squares of their radii, or as 
ihe squares of their diameters. 

If the heights of two right cylinders, or two right coDes, are pro- 
portional to the radii of their baf^es, the volumes of the cylinders, or 
of the cones, are as the cubes of the heights, or as the cubes of the 
radii of the bases ; and the lateral surfaces are as the squares of the 
heights, or the squares of the radii of the bases. 

491. The edges of two cubes are 6 in. and 7 in. What 
is the ratio of their volumes ? If the volume of the smaller 
cube is 24 cu. ft., what is that of the larger? 

492. The diameters of two spheres are 5 in. and 20 in. 
respectively. What is the ratio of their surfaces ? What 
is the ratio of their volumes ? 

498. The radii of the earth, the moon, and the sun are 
as the numbers 1, ^, and 112 respectively. If the volume 
of the earth be taken as unity, what would be the volumes 
of the moon and the sun ? 

494. A ball 9 in. in diameter is turned down in a lathe 
till the diameter is 8 in. What part of the whole volume 
is removed? 

496. The diameter of an iron ball is 6 in. What is the 
diameter of an iron ball weighing -^ as much ? 

496. If the height and radius of base of a cylinder are 
both trebled, to what extent is the volume altered? 

497. The inside diameter of a hemispherical dome ia 
20 ft., and the uniform thickness is 2 ft. If it costs $5 to 
paint the inside surface, what will it cost at the same rate 
to paint, the outer surface ? 
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Miscellaneous. 

498. What is the diagonal of a square whose area is 
7 sq. in. ? 

499. A square field is 37 yds! long. What is the side 
of a square field 4 times as large ? 

600. A rectangular field 100 yds. wide contains 3^ A. 
What is its length ? 

501. A rectangular cistern is 12 ft. 9 in. long, 8 ft. 3 in. 
broad, and dj- ft. deep. Find the expense of lining the 
sides and bottom with lead weighing 8 lbs. per square foot, 

and costing 6 cents per pound. 

• 

502. The dimensions of a rectangle are 45 yds. and 28 
yds. Find its diagonal. Also find the diagonal of a square 
having the same sirea. 

603. How many square yards of painting are there in a 
room 20 ft. long, 14^ ft. wide, and 10 J ft. high, with a fire- 
place 4 ft. by 4 ft. 4 in., and 2 windows each 6 ft. by 3 ft. 
2 in.? 

504. The length of each side of an equilateral triangle 
is 120 ft. Find the altitude. 

506. Find the cost, at $6.75 per yard, of building a wall 
around a garden in the shape of a right triangle whose 
hypotenuse is 97 yds., and one leg 72 yds. 

606. The hypotenuse of a right triangle is 40 ft., and 
one angle is 45**. Find the other two sides. 

507. A mast is partly broken by the wind at the height 
of 20 ft. from the deck, and the top touches the deck so as 
to form the angle 30^. Find the entire length of the mast. 
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508. One leg of a right triangle is 50 ft., and the oppo* 
site angle is 30^. Find the other leg. 

609. A field has the shape of a parallelogram. Its base 
is 13 ch. 75 Iks., its altitude is 6 ch. 25 Iks. What is its 
value at $ 70 per acre ? 

610. Find the area of a rhombus whose diagonals are 
66 yds. and 120 yds. respectively. 

611. Find the cost, at $2 per square yard, to pave a 
courtyard in the form of a rhombus, if its diagonals are 
45 yds. and 24 yds. respectively. 

612. Find the area of a parallelogram whose adjacent 
sides are 64 ft. and 36 ft., and one of whose angles is 45^. 

51 3. The diagonals of a rliombus are 9Q yds. and 120 
yds. respectively. Find each side and the altitude. 

514. A triangular lot of land was sold for $8208. Its 
sides are 25 yds., 101 yds., and 114 yds. respectively. 
What was the price per square foot ? 

515. Compare the areas of a square and an equilateral 
triangle, if the perimeter of each figure is 60 ft. 

616. The legs of a right triangle are 40 ft. and 30 ffc. 
respectively. If a perpendicular be dropped from the 
vertex of the right angle to the hypotenuse, find the length 
of the parts into which the hypotenuse is divided, and the 
area of each part of the triangle. 

617. A field has the shape of a right triangle, and the 
two legs are 100 yds. and 200 yds. respectively. How 
many acres does the field contain? And if a perpendicular 
be dropped from the vertex of the right angle to the 
hypotenuse, find the area of each of the parts into which 
the field is divided. 
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518. Find the value of a triangular field whose sides 
measure, respectively, 87 yds., 100 yds., and 143 yds., at 
66 cents per square foot. 

519. The diagonal of a trapezium is 54 ft., and the length 
of the perpendiculars to the diagonal from the opposite 
corners are 23 ft. 9 in. and 18 ft. 8 in. Find the area of 
the trapezium. 

520. A field is bounded by four straight lines of which- 
two are parallel. If the sum of the parallel sides is 1235 
Iks., and the distance between them is 240 Iks., find the 
area of the field. 

521. If a carriage-wheel make 220 revolutions in travel- 
ling half a mile, what is its diameter ? 

522. There are two concentric circles. The circumfer- 
ence of the inner circle is 16 ft. 6 in., and that of the outer 
circle is 18 ft. 4 in. Find the width of the ring. 

523. The minute-hand of a clock is 5 in. long. How 
far does it« point move in one hour? 

524. Find the area of a semicircle if the radius of the 
circle is 14 ft. 

525. The diameter of a circle is 56 ft. Find the side of 
a square equal to the circle in area. 

526. The diameter of a circular grass-plot is 28 ft. 
What must be the diameter of a similar plot, in order that 
it may be just twice as large as the first ? 

627. Compare the areas of a circle, a square, and an 
equilateral triangle, if they all have the same perimeter; 
namely, 132 ft. 

528. Find the cost of paving a circular court 30 ft. in 
diameter, at $1.35 per square foot, leaving in the centre a 
hexagonal space each side of which measures 2 ft. 



266 ARITHMETICAL EXERCISES. 

529. The chord of half an arc is 17 ft. 9 in., and the 
height of the arc is 6 ft. 3 in. Find the diameter of the 
circle. 

630. The chord of half an arc is 60 ft., and the diameter 
of the circle is 125 ft. Find the height of the arc. 

631. How many cubic feet of stone are required to build 
a dam 1000 ft. long, 20 ft. high, 10 ft. wide at the bottom, 
and 4 ft. wide at the top ? 

632. The distance around a reservoir in the shape of a 
regular hexagon is 360 ft. If the average daily loss from 
evaporation amounts to a layer of water 2 in. deep, how 
many cubic feet of water must be supplied daily to main- 
tain the water at a constant level? 

633. How many square feet of sheet iron are required 
to make a funnel 2 ft. in diameter and 40 ft. long? 

634. I wish to have made a cylindrical pail 14 in. high, 
and holding exactly 4 cu. ft. What must be the radius of 
the base? 

535. Iron weighs 7.2 times as much as water, and 1 cu. ft. 
of water weighs 62J- lbs. Find the weight of a cylindrical 
iron shell 1 in. thick and 2 ft. long whose inner radius ia 
7 in. 

636. Find the expense of polishing the curved surface 
of a marble column 7 ft. 4 in. in circumference, and 15 ft. 
high, at $ 1:50 per square foot. 

537. A cubic inch of gold weighs 11 oz. How many 
ounces of gold will be required in making a solid gold 
ornament in the shape of a right pyramid 6 in. high, with 
a square base each side of which is 3 in. ? 

638. A conical mound of earth measures 264 yds. around 
its base, and the slant height is 70 yds. Find how many 
cubic yards of earth it contains. 
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639. The volumes of two spheres are as 1 to 3. The 
diameter of the first is 7 in. Find the diameter of th^ 
other. 

640. A bullet 3 in. in diameter is melted and then cast 
into a cylinder 2 in. in diameter. What is the height of 
this cylinder ? 

641. A plank is 23J- in. wide. What length must be 
taken in order that the area of the part cut off may be 
188 sq. ft. ? 

642. A room is 38 ft. by 29 ft. What will it cost to 
plaster the walls to the height of 19 ft., at 2J cents per 
square foot? 

643. A street is f of a mi. long, and 35 ft. wide. What 
will it cost to pave it with stones 11 in. by 3 in. upper sur- 
face, at $62^ per 1000? 

644. How many persons can have lots of 2J- A. out of a 
field containing 2^ sq. mi. ? 

545. A railway 22^ mi. long is double-tracked with 
rails weighing 24 lbs. to the foot. Find the cost of the 
rails at $50 per ton. 

646. A lot containing 73| A. of land is for sale. A 
offers 20 cents per square foot, and B 9 cents per square 
link. Which offer is the best for the seller, and by how 
much? 

647. A lawn 35 yds. by 27 yds. is to be covered with 
turfs 21 in. by 18 in. What will the turfs cost at 3 cents 
each? 

648. Garden A is 40 yds. by 30 yds., and garden B is 
96 yds. by 72 yds. If A is lengthened 10 yds. and B 12 
yds., how much must the width of each be diminished in 
order that the areas may be unaltered? 
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549. The area of a floor is 588 sq. ft., and its length and 
breadth are as 4 to 3. Find them. 

650. The sides of three squares are 4 ft., 5 ft., and 6 ft., 
respectively. Find the side of a square equal in area to 
their sum. 

651. A concert-room measures 21 yds. by 16 yds., and 
•} of the floor is occupied by the orchestra. Benches 15 in. 
wide are placed for the audience across the room 2 ft. 8 in. 
apart, leaving a passage 4 ft. wide up the centre. Allow- 
ing 22 in. of bench to each person, how many can be seated ? 

552. A room is 31^ ft. by 17 ft., and 12^ ft. high, with 
3 windows each 5 J- ft. by 6 ft., 2 doors each 7 J ft. by 4 ft., 
and a fireplace 7 ft. by 6J- ft. The carpet is 27 in. wide, 
costs $2.50 per yard, and is laid lengthwise across the floor. 
The paper is 27 in. wide, and costs $1.80 per roll of 10 yds. 
Find the cost of the carpet and the paper. 

553. Two ships, making 6 mi. an hour each, sail from 
the same point. A starts at noon due west. At 3 p.m. B 
sails north. How far apart are they at midnight ? 

554. A tree is partially broken by the wind at the 
height of 38 ft. from the ground, and the top touches the 
ground at an angle of 45®. Find the height of the tree. 

655. How many diamond-shaped panes of glass, meas- 
uring 6 in. and 5 in. diagonally, will fill a window 18 ft. 
by 12 J ft. ? 

656. Find the value of a triangular lot whose sides are 
40 yds., 40 yds., and 48 yds., at 27 cents per square foot. 

557. A, B, and C are the corners of a right triangle 
right-angled at B, which is 176 yds. from 0, and 189 yds. 
from A. In walking from A to G, how much is saved by 
going direct, instead of going round by B ? 
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558. A barn is 49 ft. long. The roof is 32 ft. span, and 
rises 4 yds. perpendicular from the eaves, and makes a 
right angle at the ridge. Find the cost of slating it, at 15 
cents a square foot. 

559. If a box will hold 1200 balls 1 in. in diameter, 
how many balls 2 in. in diameter will it hold ? 

560. A meadow 120 yds. by 84 yds. is drained by tiles 
18 in. long laid in rows 9 ft. apart. Find the cost at $ 7.20 
per thousand. 

561. Around a circular basin 17 ft. 6 in. wide is a walk 
3 ft. 6 in. wide. What will it cost to gravel it at 30 cent43 
per square yard ? 

562. A piece of land 100 yds. by 78 yds. is surrounded 
by a ditch which occupies 1880 sq. yds. What would be 
its dimensions if the ditch were filled up ? 

563. The gable end of a building is 41 ft. wide, 46| ft. 
from floor to eave, and 15 ft. perpendicular from eave to 
ridge. Find the number of bricks 9 in. by 3 in. required 
for its facing. 

564. What different areas will a cord 16 yds. long en- 
close, if arranged in the form of (i.) a square, (ii.) a circle, 
(iii.) an equilateral triangle, (iv.) an isosceles triangle with 
base 4 yds. ? 

565. A grass-plot has the shape of an equilateral triangle 
with side 12 yds. A circular basin is made in its centre 
touching each side. Find the area of the basin. 

566. How many medals 2|- in. diameter can be struck 
out of a square sheet of metal one side of which is 15f ft. 
long ? And how much metal will then be left ? 

567. What must be the length of a tether to enable a 
cow to graze over just 10 sq. rds. ? 
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668. Allowing 7 ft. as a cow's length from horns to tail, 
how much more surface may she graze, if a rope 85 ft. long 
be tied to her tail instead of to her horns ? 

669. A table has the shape of a regular octagon, side 
S ft. ; and another table has the shape of a regular hexagon, 
side 4 ft. What will it cost to paint both their surfaces, at 
8 cents per square inch ? 

670. A single circular valve is required to replace three 
smaller ones containing severally 10, 20, and 80 sq. in. 
Find its diameter. 

671. A boiler needs a safety-valve 10 in. in diameter, 
but has only an 8-in. one. Find the diameter of a second 
valve required to make up the deficiency. 

672. A measuring wheel is 3 J- ft. diameter, and turns 
exactly 168 times in going round a circular pond. Find 
the area of the pond. 

673. How must a circular lot of land 848 ft. diameter 
be laid out so that a fish-pond in the centre, a flower-garden 
round the pond, and a walk around the garden, may each 
occupy -J of the entire area ? 

674. The piston of a pump is 16 in. in diameter, and 
tnoves through a space of 46 in. How many cubic feet of 
water will be thrown out by 1000 strokes ? 

675. A body is placed under water in a right cylinder 
60 in. in diameter, and the level of the water is observed 
to rise 30 in. Find the volume of the body. 

676. How much will a brass cylinder weigh under water 
if the height is 10 in., and the diameter of the base is 7 in.? 
Brass is 7.8 times heavier than water, and a body when 
immersed in water loses a Weight equal to the weight of 
the water displaced. 



CHAPTER Vm. 

MISCELLANEOUS EXERCISES. 

1. The chief items of expense in converting 450 bu. of 
Dakota wheat into bread ready for sale in Boston, accord- 
ing to Mr. Atkinson's book on " The Distribution of Prod- 
ucts," are as follows: price paid the Dakota farmer for 
the wheat, 80 cents per bushel; railroad freights, $200; 
milling at Minneapolis into 100 bbls. of flour, $50; cost of 
barrels, $40; commissions and cartage, $30; total cost of 
converting 100 bbla. of flour into 30,000 lbs. of bread, $420. 
If each loaf of bread weighs 1-J- lbs. and is sold for 8 cents, 
what per cent profit can a Boston baker clear above all 
expenses by buying Dakota wheat and converting it into 
bread ? 

2. The change in the deposits in the savings banks of 

Massachusetts between 1865 and 1885 is shown by the 

following figures : 

1866. 1885. 

Population, 1,267,330, 1,941,465. 

Number of accounts, 291,488, 848,787. 

Total amount deposited, $59,936,482, $274,998,412. 

Find for each date the average deposit on each account, 
and also the average deposit per head of population. 

3. A man has 50 qts. of wine which cost him 62 cents 
per quart. After adding 12 qts. of water, he wishes to sell 
it 80 as to make 25% on his outlay. What should be his 
selling price ? 
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4. In round numbers the population of this country was 
34,750,000 in 1865, and 57,000,000 in 1885. The total 
grain crop was 1,127,500,000 bu. in 1865, and 3,000,000,000 
bu. in 1885. Which has increased more rapidly during 
the period between the dates mentioned, the population or 
the production of grain ? If the number of bushels of grain 
per head in 1865 be represent-ed by a line 1 in. long, how 
long a line would represent the number of bushels per head 
in 1885 ? 

6. The wheat crop of the United States in 1884 was in 
round numbers 500,000,000 bu. Land of good quality in 
Texas will produce 20 bu. of wheat per acre. The area of 
Texas is 275,000 sq. mi. very nearly. How much good 
land would be required to raise the entire wheat crop of 
1884, and what per cent of the area of Texas would suffice 
for this purpose ? 

6. The cotton factories of the world now require about 
12,000,000 bales of cotton. Good land in Texas produces 
1 bale to the acre, and Texas contains in round numbers 
275,000 sq. mi. What per cent of the area of Texas would 
be sufficient for producing all the cotton required ? 

7. The wages of mechanics in Massachusetts are now 
(1886) about 25% higher than in 1860, and the prices of 
things are on an average about 20% lower. If a mechanic 
now receives $90 per month, how much money could he 
save in a year, supposing that he saved nothing in 1860, 
and that he has the same standard of living now as then, 
with no additional expenses? 

8. When water is heated from the freezing-point to 
the boiling-point it expands -^ in volume. If a cubic foot 
of water at the freezing-point weigh 62}- lbs., what will a 
cubic foot of boiling water weigh ? 
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9. A merchaiit imports to New York goods which cost 
him £616 sterling in London. He pays an ad valorem 
duty of 12% on the goods, and a commission of 7% to 
agents for selling them. The goods realize $7800. What 
is the merchant 8 net gain, the pound sterling being equal 
to 14.86? 

10. A circular plate of lead 8 in. diameter and 2 in. thick 
is converted without loss into spherical shot each 0.05 in. 
radius. How many shot does it make ? 

11. A tailor buys 38 yds. of cloth at $2.45 per yard. 
Sponging causes a shrinkage of 4%. What must be his 
selling price in order that he may gain 10% ? 

12. Two men perform a piece of work in 18 dys., and 
receive for it $189. One of the men was absent 5 dys. 
What amount of money should each man receive ? 

13. Six men undertake to do a piece of work in 15 dys. 
They work 10 hrs. a day, but at the end of 8 dys. they 
find that only half of the work is accomplished. How 
many hours a day must they work during the remaining 
time in order to finish the work in the time agreed upon ? 

14. A wine merchant imported 1315 gals, of wine at a 
cost of $3.33^ per gallon. After adding water in the ratio 
of a quart of water to each gallon of wine, he bottled the 
wine in bottles costing 5 cents each and holding a pint and 
a half. At what price per bottle must he sell the wine 
in order to make 50% profit on his money? 

16. Five men have performed a piece of work in 20 dys., 
and have received for it $521.50. One of the men was 
absent 5 dys., and another was absent 2 dys. Another 
man receives 50 cents a day extra for directing the work. 
What should each man receive ? 
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I64 A milliner bought 275 bonnets at $14.40 apiece. 
She sold f of them at 15% advance, and the rest at $13.75 
each. What did she make by the transaction ? 

17. Hay costs $22 per ton, and oats cost 80 cents per^ 
bushel. If 1 horse eat daily 20 lbs. of hay and 8 qta. of 
oats, what will it cost to feed 10 horses from Dec. 1, 1889, 
to Mar. 31, 1890, both dates included? 

18. A boy sells paper at 20 cents a quire, and 6 pens for 
5 cents. The paper costs him $3.25 per ream of 20 quires, 
and the pens cost $1.10 per box containing 18 doz. What 
is his profit in selling 80 reams of paper and 30 boxes of 
pens ? 

19. An ore contains 18% of pure lead, but 14% of this 
lead is lost in reducing the ore. What weight of ore must 
be treated in order to obtain 1 t. of pure lead ? • 

20. A hall is lighted by 58 gas-jet« every evening except 
Sunday from 5.45 p.m. to midnight ; each jet burns 6 cu. ft. 
per hour. The price of the gas is $1.25 per 1000 cu. ft. 
Find the cost of lighting the hall for the month of January, 
if the month begins on Friday. 

21. From a pipe full of wine ^ of the contents are drawn 
away, and then 35 gals, are added. The pipe is then just 
half full. How many gallons will it hold ? 

22. If a wheel revolves 91 times in 3f sec, how many 
times will it revolve in 5f hrs. ? 

23. If f of a yard of velvet cost $3, what will ^ of a 
yard cost ? 

24. A locomotive travels -^ of a certain distance in 
3^ hrs. In how many hours will it travel at the same rate 
•| of the same distance ? 



J 
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25. A schoolroom is 40 ft. long, 26J ft. wide, and 19J ft. 
high. If at least 80 cu. ft. of space and 8 sq. ft. of floor 
must be provided for each scholar, what is the maximum 
number of scholars which the room can provide for ? 

26. On a certain map the linear scale is one inch to 
five miles. How many acres are represented on this map 
by a quarter of a square inch ? 

27. If 1 lb. of dry oak wood gives out J the heat fur- 
nished by 1 lb. of coal, and if a cord of the oak wood 
weighs 2700 lbs. and costs $9, what should be the price of 
the coal per ton in order that it may be just as cheap as 
the wood? 

28. A reservoir holding 6000 gals, is supplied by two 
pipes. One conveys 100 gals, in IJ hrs., the other 200 gals, 
in 4^ hrs. If both pipes are turned on, in what time will 
they fill the reservoir? 

29. An ore contains ^ of its weight of iron, but 7% of 
this is lost in smelting. How many tons of ore must be 
handled annually in order that the daily output of iron 
may be 7^ t., the number of working days in the year 
being 310? 

30. Divide $4832 among three persons in proportion to 
their ages, which are respectively 20 yrs., 24 yrs., and 26 yrs. 

31. A man holds a note for $1800 payable July 18. 
On May 7 he offers to cancel it for a note for $500 pay- 
able May 25, another note for $600 payable Sept. 4, and 
the remainder in cash. How much in cash should he 
receive when money is worth 6% ? 

32. Find the total proceeds of three notes, the first for 
$1550 payable in 6 mos. 20 dys. ; the second for $1990 
payable in 3 mos. 10 dys. ; the third for $2480 payable in 
5 mos. 25 dys., all three notes being discounted at 4^%. 
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33. A man invested in a business $216,800. THe first 
year he lost 9% of his capital; the second year he lost 4f % 
of what remained ; but the third year he gained 44% of 
what was still left. How much capital did he have at the 
end of the third year ? What rate per cent simple interest 
did his money yield for the whole period ? 

34. The base of the great pyramid near Cairo is a square 
764 ft. on a side, and its height is 486 ft. What is the 
altitude of one of the triangular faces ? 

35. Find the length of the side of a cubical vessel that 
shall contain twice as much as one whose side is 8 in. 

36. If a wall 42 ft. long, 10 ft. high, and 2^ ft. thick 
contains 12,800 bricks, how many bricks of the same kind 
will be required for a wall 112 ft. long, 6 ft. high, and 2 ft. 
thick ? 

37. A ship valued at $51,200 belongs to A, B, and C. 
A owns -^ of it, and B owns J of the remainder. What 
should C pay them for their joint shares to make a profit 
of 20% by the purchase ? 

38. Copper is bought at $306 per ton, payable in 6 mos. 
At what price should it be sold the same day, giving 8 mos. 
credit, in order to gain 25%, money being worth 4% ? 

39. Two towns, A and B, are 30 mi. apart. The road 
between them goes over a hill the summit of which is 6 mi. 
from A. Two men set out at the same time from A and 
B ; the former walks 4 mi. per hour up hill and b\ mi. per 
hour down hill, the latter 3^ mi. up and 4 J mi. down. 
How far from A will they meet? 

40. Water expands 10% in freezing, and a floating body 
displaces an amount of water equal in weight to the body. 
What per cent of an iceberg is above water ? 
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41. Four postmen deliver the letters in a certain city, 
two working 14 streets, and the other two 17 streets. The 
work of each of the latter streets is 20% less than that of 
each of the former streets. If a fifth man is brought in to 
help them in such a way that all five shall have equal work, 
in what ratio should he assist the two pairs of men ? 

42. Find the amount at compound interest of $735 in 
18 mos. at 6% per annum, interest payable semi-annually. 

43. A man sold a horse at a loss of 20%. If he had 
received $60 more, he would have gained 10%. What did 
the horse cost him ? 

44. Find the compound interest on $ 216 for 9 mos. at 
5%, interest to be paid quarterly. 

46. A, B, and C respectively invested $25,662, $20,988, 
and $16,324 in a business which yielded in one year a net 
profit of $5849.21. What was the share of each ? 

46. A hatter bought 363 straw hats for $484. He sold 
\ of them at a gain of 12^%, and the remainder at a loss 
of 6J%. What was his gain or loss per cent on the whole ? 

47. Find the amount of $5553|^ in 6f yrs. at 2|%, 
simple interest. 

48. If a ship be lost which is insured for 88J% of its 
value, and its value be $83,650, what would a man lose 
who owns \ of the ship ? 

49. \i Z^o bonds are at 89f , what must be the price of 
5 per cents that there may be no loss of income in selling 
out the former and buying the latter, allowing for a broker- 
age of \^o in each transaction ? 

60. The average length of 10 sticks is 2 ft. IQJ- in. ; one 
is 27^ in. long, another 37^ in. long. Find the average 
length of the remaining 8 sticks. 
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61. How many boys, earning $1.10 per day, would aarn 
in 12 dys. as much as 15 men would earn in 22 dys. at 
fl.40perday? 

62. If 400 meters equal J of a mile, how many square 
meters are there in J of an acre ? 

63. If 2 cu. in. of mercury weigh 1 lb., and 100 cu. in. 
of air weigh 31 grs., how high must a column of air be to 
weigh as much as a column of mercury 29.388 in. high, 
standing on a base of the same area ? Give the answer in 
miles and yards. 

64. A ship-owner insures his ship so that in the event 
of loss he may recover the value of the ship and the pre- 
mium. The vessel is worth $64,350, and the premium is 
2^%. Find the amount for which he must insure, and the 
premium he must pay. 

66. A puts $5000 into a business, and B $6000, the 
partnership dating from Jan. 1, 1884. On May 26, B 
withdraws f of his capital. The whole profits for the year 
amounted to $573.68. What was B's share? 

66. Find the difference between the simple and the 
compound interest on $5208^ for 4 yrs. at 5%. 

67. If 1 lb. Troy of silver is worth $13.20, and if 2^- lbs. 
avoirdupois equal 1 kilogram, find the value of a lump of 
silver weighing 2.64 kilograms. 

68. The average age of the boys in four classes is 18.4, 
17.9, 17.7, 17.8 yrs., and the numbers respectively are 29, 
33, 33, 34. Find the average age of the whole number of 
boys. 

69. What is the greatest interval of time which is con- 
tained an integral number of times in 22 dys. 11 hrs. 15 
min. 3 sec. and in 35 dys. 7 hrs. 23 min. 39 sec. ? 
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60. Find the cost of papering the walls of a room 30 ft. 
6 in. long by 21 ft. 4 in. wide, and 10 ft. 6 in. high,, with 
paper 1 ft. 9 in. wide at 60 cents per roll of 10 yds., allow- 
ing 250 sq. ft. for windows, etc. Also find the cost of 
painting the ceiling at 10 cents per square yard. 

61. An agent is allowed 8% commission for selling pianos, 
on condition of his making good any bad debts. If he sell 
867 pianos at an average price of f 170.54 each, and the bad 
debts amount to $69.63, what clear profit does he make? 

62. What must be the price of a stock paying 7^% per 
annum, so that a man may take it in exchange for a 4 ^^ 
stock worth 112J^ without altering his income, allowing J% 
brokerage both in selling and in buying ? 

63. If the planet Venus and the earth revolve round the 
Bun in 224.7 dys. and 365.25 dys. respectively, at what 
intervals will the three bodies be in a straight line ? 

64. Simplify i^ oH^+^ -^-^+^\ 

^ ^ 6foff|of|^^^H 

66. A man receives $8754| for the sale of goods upon 
which he has a commission of 6%. What amount does he 
clear if his expenses are 15^% of his commission ? 

66. If 0.0645 of a mile be travelled in 0.00301 of an 
hour, what is the rate in yards per second ? 

67. If 10 negroes can dig a trench 100 yds. long, 2 yds. 
wide, and 4 ft. deep in 6 dys. of 8 hrs. each, in how many 
days of 10 hrs. each will 12 Irishmen dig a trench 80 yds. 
long, 3 yds. wide, and 2J ft. deep, an Irishman being sup- 
posed able to do \ as much again as a negro? 

68. A pound weight of brass contains 3.3 cu. in., and 
a pound weight of antimony contains 6.27 cu. in. Find the 
Weight in pounds of a mass of 313^ cu. in., containing 
equal weights of the two metals. 
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69. A vertical glass tube contains water and oiL The 
height of the column of oil is 0.7 of that of the water, which 
is 25 in. If 16% of the oil be removed, by what per cent 
is the height of the whole column diminished ? 

70. For doing a paper of 16 questions, 84 min. are 
allowed. If a hoy spend 1^ min. on the first question, 4f 
min. on the second, 6^ min. on the third, and 8 min. on 
the fourth, what is the average time which he can give to 
each of the others ? 

71. If an ore lose 43.2% of its weight in roasting, and 
39.5% of the remainder in smelting, how many tons of ore 
must be raised to produce 50 tons of metal ? 

72. A pays B five $100 shares which sell at 10J% pre- 
mium as the present worth of a note for $638 due in 1 yr. 
4 mos. at 12%. Which gains by the payment, and how 
much? 

73. A grocer buys a barrel of sugar containing 336 lbs. 
at 5 cents per pound, and 2 bbls. each containing 336 lbs. 
at 4 cents per pound, and 2 bbls. each containing 392 lbs. 
at 5^ cents per pound. He then mixes the sugar and sells 
1008 lbs. of the mixture at 6 cents per pound. Find the 
selling price per pound for the remainder, in order that he 
may gain 42% on his whole outlay. 

74. Two trains travelling in opposite directions pass 
each other in 3^ sec. Their lengths are 261 ft. and 201 fb. 
respectively. If the first train is travelling at the rate of 
50 mi. per hour, what is the rate of the other ? 

76. One-fourth part of some goods was destroyed by fire, 
and one-third part of what remained was sold at a loss 
of 10%. By what per cent must the cost price of the 
remaining goods be increased, in order that no loss may 
be sustained ? 
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76. A person wishing to determine the length of an iron 
bridge, and knowing the velocity of sound in iron to be 
(roughly) 15 times that of sound in air (1120 ft. per sec- 
ond), places his ear at one end and notices an interval 
of 0.4 of a second between the two sounds received, one 
through the air, the other through the iron of the bridge, 
from a blow at the other end. What was the length of 
the bridge ? 

77. If a cubic inch of water converted to steam will 
produce mechanical force sufficient to raise 2200 lbs. a foot 
high, how many meters high would the conversion into 
steam of a cubic centimeter of water raise one kilogram ? 
(Take 1 in. = 2.5 centimeters, and 1 kilogram = 2.2 lbs.) 

78. A man owns two houses worth $5930 and $.13,275 
respectively. If the firat rise in value 10%, and the second 
fall 3%, find the change per cent in the value of his whole 
property. 

79. A can beat B by 6 yds. in 300 yds., and C can beat 
B by 9f yds. in 300 yds. By how much will C beat A in 
a mile race ? 

80. If pure spirit cost $ 2.80 per gallon, in what ratio 
must spirit and water be mixed in order to clear 25% 
profit by selling the mixture at $2.50 per gallon ? 

81. If $100 be invested at the beginning of each of 
5 yrs. at 5% compound interest, find the total amount at 
the end of the 5 yrs. 

82. If the work of 3 men is equal to that of 5 women, 
or to that of 7 boys, and if 3 men, 3 women, and 8 boys do 
•J of a piece of work in 7 dys., working 8J- hrs. per day, 
how many days will it take 4 men, 11 women, and 7 boys 
to finish the work, working 9 hrs. a day ? 
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83. In what proportion should tea at 90 cents per pound 
and tea at 45 cents per pound be mixed, so that by selling 
the mixture at 80 cents ^er pound there should be a gain 
of 25%? 

84. Of three traders, A, B, and C, A sells goods 16% 
dearer than B, and C 16% cheaper than B. What per 
cent does one of B s customers lose by dealing with A, and 
gain by dealing with C? 

85. A man finds that he can row 20 mi. down a river 
in 4 hrs., but that it takes him 6 hrs. to row back again. 
Find the rate of the stream, and his rate of rowing in still 
water. 

86. If a man pronounce 9 syllables per second, and 
sound travel 1120 ft. per second, at what distance from a 
high rock ought he to stand, that the echo may be heard 
to repeat the last four syllables ? 

87. A tradesman's price is 20% above what the goods 
cost him, but he deducts 6% for cash payment. What 
profit does he make on cash payments? 

88. The exact weight of a cubic foot, of water being 
62.35 lbs., find the error made in calculating the weight of 
1000 cu. ft. of water on the supposition that 1 cu. ft. of 
water weighs 62J- lbs. 

89. By selling a mixture of coffee and chiccory in the 
ratio 7 : 3, a grocer gains 22^%. He then alters the ratio 
to 1 1 : 5, and sells the mixture at the same price as before. 
What does he now gain per cent, supposing the coffee cost 
him 4 times as much as the chiccory ? 



CHAPTER IX. 

THE METRIC SYSTEM. 



I. Length. 

The names of the units of length, beginning with the largest, arft 
as follows : kilometer, hektometer, dekameter, meter, decimeter, cenii' 
meter, miUimeier. 

Abbreviations : km, hm, dkm, m, dm, cm, mm. 

Each unit b 10 times as large as the next smaller nnit^ 

1. How many millimeters are there in 1*"? 

2. Reduce 4^ to each of the other units. 

8. Reduce SSOO**" to each of the other unitjsi. 

4. Reduce 125™ to kilometers ; to millimeters. 

6. Add2^28-4(r; 6254*^95*-; 153^ 29«-; 1000^ 
gjdkm^ Give the answer in meters. 

6. Subtract 4000^ 9*^ 6*- from 5,145,676«». Give the 
answer in meters. 

7. The lengths of two roads are 24^*8« and 2540** 
42"™. How many meters is one road longer than the other? 

8. A lady bought 145'" of flannel at $0.80 per meter, 
and 3.25"^ of plush at $0.52 per decimeter. What was the 
amount of her bill ? 

9. Multiply 39*^ 8~ by 9, subtract from the product 
25bm 4««^ an^j gi^e the answer in decimeters. 

10. If 10 paces measure 8" 8*", how many centimeters 
are there in 2045 paces? 

11. By what number must you divide 503,107^ in order 
that the quotient may be 11*^? 
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II. SUBFAGE. 

The units of sarfaca are sqaares whose sides are units of length. 
Abbreviations : qkm^ qhm, qdhn, qm, qdm, qem, qmm. 
Each unit is 100 times as large as the next smaller unit. 
In measuring land, the square meter is called a cerUar (ca) ; ths 
square dekameter, an ar (a) ; the square hektometer, a Jiektar {ha). 

12. Eeduce 1*'* to each of the other units. 

13. Reduce 1'^ to each of the lower units. 

14. Express 5^*" S"***" 4'" T**** in square meters. 
16. Reduce 25,000,000** to square hektometers. 

16. Reduce 1545.7368 ars to each of the other units. 

17. Reduce 39^^ to centars, ars, and hektars. 

18. Two fields contain, one 45*, the other 4500*. Which 
is the larger field ? 

19. Add 138* to 3615* and give the answer in ars. 

20. What must be added to 17,453'- to obtain S*** 9*? 

21. The area of Paris is about 700,000*, and that of 
London about lOO'^. What is the difference in ars ? 

22. What is the difference in hektars between 9,674,248^^ 
and 5,423,967,400* ? 

23. What cost 2.7^* of land at $0.49 per square meter ? 

24. What cost 3,457,675** of land if 5"^ cost $4.80 ? 

25. If 8.704*** of land cost $17,451.52, what is the cost 
of I"'"? of lar? of 1*>"? 

26. What costs 1'** of land if 1128* cost $16,920? 

27. What is the price per centar, if 1*>^ is valued at 
$20,000,000? 
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III. Volume. 

The nnits of volnme are cubes whose edges are the units of length. 
Abbreviations : ckm^ chm, cdkm, ebm, cdm, eem, cmm. 
Each unit is 1000 times as large as the next smaller unit. 
In measuring wood, the cubic meter is called a ster (sQ. 

28. Reduce 1**" to cubic centimeters. 

29. Reduce 640,000^ to cubic meters. 

30. What part of a cubic decimeter are 20O*" ? 

31. In making a canal the total amount of earth raised 
was 1^ 2»»^" 3^"^ 7^"^ 10^ 46«^. Express this in cubic 
meters. 

32. 19°**^™ + 28,00(>^ = how many cubic meters ? 

33. Reduce 0.1 of a ster to cubic millimeters. 

34. One piece of wood contains 0.1 of a ster, and another 
piece contains 100"*™ ; which is the larger ? 

35. How many cubic centimeters must be added to 0.3*^" 
to obtain 1319*^ ? 

36. From TOSO"**" take 16,756«*». Give the answer in 
cubic meters. 

87. What is the cost of 29,500*" of box-wood at $0.55 
per cubic decimeter ? 

38. Three blocks of stone contain, one 3.9°^, another 
1315«*", the third 0.000002*'*". What will the three blocks 
cost at $26.55 per cubic meter ? 

39. A man buys at one time 90**"^ of guano, and at 
another time 12,040*^. What is the amount of his bill if 
V^ of guano costs $7.50? 

40. A man buys the following quantities of marble: 
gctm . 1500«>" ; 0.000031**- ; 170,000,000^". Find the total 
cost to him of the marble at $ 22.50 per cubic meter. 
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IV. Capacity. 

The nnits are the kUolit^r, Kektoliter, dekaliUr^ lUer, decUiUrt eenH' 
liter, miUUiter. 1 liter -!•*■- lOOO*-. 

AbbreviatiooB : kl, M, did, Z, <S, cZ, mL ' 

Each unit is 10 times as large as the next smaller nnit. 

These units are used for measuring liquids, gases, and solids in 
small pieces (as wheat, potatoes, sand, etc.). 

41. Express ia liters 316" ; 7" 24^ ; 4015-'. 

42. Reduce 100,040* to hektoliters. 

43. Express in cubic decimeters the following: 24" 8'; 
22.9"; 17,005-". 

44. Add 245**, 4", 9^, 136*, and express the result in 
kiloliters. 

45. What is the value in deciliters of 3019 half-liters 
+ 452 double dekaliters? 

46. What is the value of 30" + 225.56*^ in cubic meters? 

47. How many centiliters in 31,675*" + 2" 65" ? 

48. Reduce 2.25" + 2045"" to deciliters. 

49. Express in hektoliters the value of 0.04*'** + 315" 
+ 50 half-liters. 

60. Two casks contain, the first 2" 4"^^ the second 
203,060"". What is the capacity in liters of both casks ? 

61. A cooper makes three casks having the following 
capacities : the first, 0.03" ; the second, 28'*" ; the third, 
179.25**". Find their total capacity in hektoliters. 

62. How many cubic centimeters must be added to 0.8" 
in order that the sum may be 1.3" ? 

63. If 1" of wine costs $37.50, what is the cost of 0.08" 
+ 15 double dekaliters + 7" ? 

64. If 24,050* of wine are worth $9740.25, what is the 
value of 1 dekaliter? 
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V. Weight. 

Viie unite of weight are the kilogram, hektogram, dekagram, gram, 
decigram, ceroigram, milligram. 

Aboreviacions : kg, hg, dkg, g, dg, eg, mg. 

jCach unit is 10 times as large as the next smaller unit 

1 gram = weight of 1«°™ of pure water at 4** centigrade. 
1 kilogram « weight of 1 liter of water. 1 ton =» 1000 kilograms. 

66. Reduce l'^ to decigrams, centigrams, and milligrams. 

66. Reduce 20^ 4**« 26'*« to dekagrams. 

67. Reduce 1 ton 30^^^ to hektograms. 

68. What fraction of a kilogram are 50** ? 

69. Reduce 60*« to dekagrams, and 26,000,000*« to tons. 

60. What is the weight of 1*" of pure water ? 

61. What is the weight of 1'**" of pure water ? 

62. What volume of water in hectoliters will weigh 

63. A bar of iron weighs 20*« 4''« 8« 1*« 5"»; express the 
weight of the bar in grams. 

64. Find the value in kilograms of 

39.28^ + 170*« + 1100*« + 8*^» + 2b\ 
66. Find in grams the value of 

22,545«« + 20^ + 6'>''« + 0.07 of a ton. 

66. How many grams must be added to 8.29*' in order 
that the sum may be IS^' 245'>« ? 

67. If indigo is worth $2.25 per half-kilogram, what 
will be the cost of a quantity of indigo weighing as much as 
2.8"^ of pure water? 

68. Express in dekagrams the weight of 

8*" + 235^ + 450°"" of pure water. 

69. If 2^ of quinine cost $15.00, what costs 1^'t 
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VI. Miscellaneous Exercises. 

70. A rope-maker makes 6^ 4"" 3*^ 8" 4*» 2~ 5"" of 
rope. How many meters does he make ? 

71. If 19" of silk cost 1 123.50, what is the value of 1 
decimeter 7 

72. Reduce 13,000,000**" to square dekameters. 

73. Two fields contain, the one 457«" 8'*", the other 
0.00075'^. Which is the larger field ? What is the dif- 
ference in square meters between their areas? 

74. If 41.5 ars of land cost f 1045.80, what is the value 
of 1 square meter 7 

76. If 51.04'^ of guano cost 1 18,119.20, what is the 
value of 1 cubic centimeter 7 

76. What is the value of 49,000«"» + 39^ of olive oil at 
11.75 per liter? 

77. A man buys at the rate of $225 per hektoliter the 
following quantities of brandy ; 1" 6"* ; 14" ; 14,040^ ; 
0.03". What was the total cost 7 

78. If 1* of oil costs $1.10, what is the value of 

500,000~« + 0.24'^ + 4.0008" 7 

79. Find the value of the following sum in hektograms : 
0.4 of a ton + 20.029" + 32,144** of water. 

80. Two vessels, when empty, weigh 95*** 8** each ; full 
of pure water they weigh, the one 45***, the other 523,415"*. 
How many decimeters will one vessel hold more than the 
other 7 

81. If a freight train travels 80*"" in 15 minutes, how far 
will it go in 5 i hours? 



THE METBIG SYSTEM. 289 

82. If a man pays 10 cents for 25*^ of wine and 12 cents 
for Ti** of brandy, what is the value, at the same rate, of 1 
liter of each article ? 

83. If a man*8 pace has an average length of 0.7*", and he 
takes 100 paces in a minute, how long will he be in going 
28*", supposing that he rests half an hour on the road ? 

84. The annual production of coal in England is about 
32,000,000 tons. What is the volume of this coal in heko- 
liters, if 1" of coal weighs 78.5*»? 

85. Wood yields about } of its bulk of charcoal and 
about ^ of its weight. If 1 ster of oak wood weighs 735*', 
and 1 ster of beech wood weighs 620*', find the volume and 
the weight of charcoal furnished by 6 sters of each kind of 
wood. 

86. A fountain furnishes 17"* of water per second. How 
many hours will be required to fill a tank holding B'**" 

87. In order to find the capacity of a glass vessel, it may 
be weighed, first when empty, and then when full of pure 
water. The difference between these two weights in kilo- 
grams will be the same as the capacity of the vessel in 
liters. Hence find the capacity of a vessel which weighs 
empty 2.8*', and full of water 15,825**. 

88. A lot of land containing 63.21*, worth f 0.35 per 
square meter, is exchanged for another lot containing 1^ 
5>\ What is the value per ar of the second lot ? 

89. Light travels from the sun to the earth in 8 minutes 
13 seconds. The distance is 153,624,000,000". What is 
the velocity of light in kilometers per second? 

90. A bag weighs when empty, 213', and when full of 
silver five-franc pieces, 20*' 35*' 13'. A five-franc piece 
weighs 25*. How many five-franc pieces will the bag hold 7 
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91. What is the value of 28*^ 19*« of cloth at |3.50 
per square meter ? 

92. How many square centimeters of surface has a table 
which is 1.1" long, 0.85" wide ? 

93. A garden in the shape of a rectangle is 235.08™ long 
and 117.25" wide. Find its value at $0.22 per square 
meter. 

94. Find what the air in a balloon holding 725.85^ 
weighs, knowing that water is 770 times heavier than air. 

95. A vessel weighs when empty 2.7**, and when full of 
water 4235**'. What would it weigh if filled with milk, 
which is 1.03 times as heavy as water? 

96. If milk is 1.03 times as heavy as water, and yields 
15% of its weight in cream, and the cream yields 25% of 
its weight in butter, how many liters of milk are required 
to make a kilogram of butter ? 

97. A landowner was oflfered $40,000 for a lot contain- 
ing 3.25 ars. He refused the offer. The land appraisers 
then allowed him $ 124 per square meter. Did he gain or 
lose by refusing the offer, and how much ? 

98. Sound travels 340" per second. How far is a cannon 
from a man who hears the report 13 seconds after seeing 
the flash, assuming that light travels the distance instan- 
taneously? 

99. If 34.19 ars of land are worth $1540, what is the 
value of 237.2P"? 

100. What is the price of a block of Carrara marble 2.6" 
long, 1.85" wide, and 0.95" thick, at $2.45 per cubic deci- 
meter? 

101. What is the cost, at $3.75 per ster, of a pile of wood 
having the following dimensions: length, 6.5"; breadth, 
2.3"; height, 1.25"? 
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112. A pile of wood containing 20.88 sters is 4.8" long 
and 2.9*" wide. What is its height ? 

lis. A silver five-franc piece weighs 25', and is com- 
posed of 9 parts pure silver and 1 part pare copper. A 
silver two-franc piece weighs 10<, and is composed of 835 
parts of pure silver and 165 parts pure copper. A silver 
twenty-centime piece weighs 1', and has the same composi- 
tion as the two-franc piece. Find the total weight of pure 
silver and of pure copper contained in 272 pieces of five- 
francs, 145 pieces of two-francs, and 179 pieces of twenty- 
centimes. Find also the total value, knowing that 100 cen- 
times = 1 franc. 

114. A pile of wood 5.6" long, 3.7" wide and 1.85" high, 
supplies 4 fires. How long will it last, if each fire con- 
sumes 0.045 of a ster per day ? 

116. What will it cost at the rate of $4.55 per 100 kilo- 
grams, to send 102,850 francs in silver five-franc pieces from 
Paris to Canton ? (See Ex. 113). 

116. A floor, 5.4" long and 4.25" wide, is paved with 
square tiles 0.16" long, and costing f 32.50 per thousand. 
Find the cost of the tiles. 

117. If 1*" of a certain oil weighs 925"*, what is the 
value of 54*" 7" of the oil at f 1.95 per kilogram ? 

118. If a hektoliter of coal weighs 87.5'*, what sum will 
be obtained by selling 298°^ of the coal at $5 per ton ? 

, 11^. If a hektoliter of olive oil weighs 91.5^, and costs 
1120.25, what is the value of 1*« ? also of 1 liter? 

120. If 1" of coal yields 1854*"*" of gas, and 1 burner 
consumes 139^ of gas in an hour, how many hektoliters of 
coal are required to supply 2600 burners going for 1440 
hours? 
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121. A wheat-field contains IS.TO*"', and yields 301" of 
wheat, which is sold at the rate of $ 7.03 for 120^. One 
hektoliter of wheat weighs 76*'. How much wheat is ob- 
tained from each square dekameter, and what is its value ? 

122. A wood-lot contains 35*'* 7* 4** of land, and it is 
estimated that the quantity of wood will average 122 sters 
per hektar. Upon this basis find the value of the wood at 
$4.10 per ster. 

123. If 26"* of flour yields 35"* of bread, and 1*" of 
wheat yields 6*' of flour, find (1) how many hektoliters of 
wheat in one year a family of 6 persons will require, if 
each person on the average eats 7^' of bread per day ; (2) 
the daily cost of the bread for the family, if 1" of wheat 
costs $3.72. 

124. A grocer buys 3 boxes of fancy soap weighing, the 
first 210*«7'*«; the second 23,500*» ; the third 0.37 of a ton. 
The empty boxes weigh 7.25^. The price paid is $17 for 
100^ of soap. Find the total weight of the soap and its 
cost. 

126. A certain gas-burner consumes, on the average, 120^ 
of gas per hour. Find the cost of lighting a room for 3 
months, if there are 4 of these burners, and the room is 
lighted for 2 hours on 20 evenings during each month, and 
the gas costs $0.07 per cubic meter. 

126. How much silver must be combined with 897* of 
copper, to form an alloy suitable for making five-franc 
pieces? (See Ex. 113.) Find the number of francs that 
can be made from the alloy. 

127. By selling spice at $4.25 per kilogram which cost 
$0,372 per hektogram, a merchant makes a profit of $66.25. 
How many kilograms of spice did he sell ? 
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128. A rectangle is 123.2* long and 74.6"' wide. Find 
its area (1) in square dekameters, (2) in centars. 

129. Find in ars the areas of four rectangles whose di- 
mensions are as follows : the first 0.25™ and 0.07" ; the 
second 49.03" and 29.9"; the third 136.85" and 94.06"; 
the fourth 210.42" and 115.7". 

130. The base of a triangle measures 136.25" and its 
altitude 48.2". Find its area. 

131. Find the altitude of a triangle, if the base is 82", 
and the area 51,373 ars. 

132. The bases of a trapezoid are 83.45" and 57.55" 
respectively ; the altitude is 33.6". Find the area. 

133. The diagonals of a rhombus are 8.6" and 6.85" 
respectively. Find the area. 

134. Find the area of a circle the radius of which is 18" 
(take V = 3.1416). 

136. The radius of a circle is 0.75". Find the circum- 
ference and the area (take v = 3.1416). 

136. Find the area of a triangular field whose base is 
950.75" and altitude 357.8". 

137. If the area of a rectangular field is 95.8016 ars, 
and the base is 107.2", what is the altitude ? 

138. A rectangular field is 278" long and 112.85" wide. 
I wish to take from one end of the field a rectangular 
lot that shall contain 78 ars. What will be its width, and 
what will be the area of the remainder of the field 7 

139. What is the altitude of a field in the shape of a 
trapezoid the sum of whose bases is 231" and whose area is 
0.924'»»? 
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140. If a hektar yields 23^" of wheat, what is the yield 
of a rectangular field 187.65" long and ISbMT wide ? 

141. What is the volume of a cube whose edge is 2.35""? 

142. What weight of water will a rectangular tank hold, 
if its length is 1.6"*, its breadth 1.25", and its depth 0.85"? 

143. The base of a cistern has an area of 22.4^", and the 
cistern will hold, when full, 56,000'* of water. What is the 
depth of the cistern ? 

144. What is the price of 4 oak beams, each 10.8" long, 
and 0.45" square at the end, and sold at the rate of $30 
per cubic meter ? 

146. A pile of wood is made between two posts 0.82" 
apart. The sticks are 1.25" long. What must be the height 
of the pile in order that it may have a volume of 1 ster ? 

146. The mean depth of a pond is 1.8", and it occupiei^ 
surface of 3.4 hektars. How many cubic meters of water 
does the pond contain when full ? 

147. A heavy rain caused the water in a cistern 5.4" 
long and 2.6" wide to rise 0.53". How many liters of 
water fell into the cistern ? 

148. Find the volume of a cylinder whose height is 5.38", 
and the diameter of whose base is 2.4" (take v = 3.1416). 

149. Find the volume, in cubic decimeters, of a cylinder 
whose height is 0.53" and the circumference of whose base 
is 155«» (take w = 3.1416). 

160. The radius of a cylindrical log is 0.25" and its 
length is 2.15". Find its volume in sters (take v = 3.1416). 

161. A cylindrical vessel, the circumference of whose base 
is 2.2" and whose height is 2.1", is four-fifths filled with 
pure water. Find the weight of this water (take v = 3.1416). 
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162. Find the height of a square pyramid if a side of 
the base is 3.06"" and the volume is 37.21**". 

153. Find the surface of a sphere whose diameter is 
equal to 1.8- (take w = 3.1416). 

164. Find the volume of a sphere whose radius is equal 
to 23.5" (take w = 3.1416). 

166. Find the diameter of a sphere whose volume is 
equal to 1240*" (take w = 3.1416). 

166. If the circumference of a cannon-ball is 52°", find 
the surface and volume of the ball (take v = 3.1416). 

167. The meter was originally defined as i o o o^ o o o ^^ 
the distance from the equator to the north pole. Taking 
the circumference of the earth to be 24,855 mi., find the 
value of 1" in inches, correct to four decimal places. 

168. Reduce 236 mi. to kilometers (1^ = 0.6214 mi.). 

169. If the height of a barometer is 76*"*, and we take 
1" as equal to 39.37 in., find the height of the barometer 
in inches. 

160. On a map of France drawn to the scale goo^o inr 
the distance between two cities is 16.734 in. Taking 32" 
as equal to 85 yds., find to the nearest kilometer the actual 
distance between the cities. 

161. If 1 oz. == 28.35*, how many kilograms are there in 
1 avoirdupois ton ? 

162. One gallon contains 231 cub. in. Taking 1 in. as 
equal to 2^*'", find the weight in grams of a gallon of water. 

163. A merchant imports 20" of wine, which he wishes 
to put into quart bottles. Deducting 5% of the wine as 
waste, how many bottles are required ? (1* = 0.261475 gal.) 
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PREFACE. 



THIS Manual consists of two parts : The first part contains 
one hundred and fifty examination papers, the questions 
for which have been selected mainly from the English, French, 
and German collections of problems. These papers may be divided 
into three groups. The first fifty papers are confined to the 
Simple Rules, Fractions, and Weights and Measures; the next 
fifty papers cover all the subjects treated in ordinary text-books 
except the Metric System; the last fifty also include the Metric 
System. 

In each group the earlier papers will be found somewhat 
easier than the later ones. The papers are intended to be Iwwr 
papers, but if any of them are thought to be too long for one 
hour, the time may be increased, or the length of the paper 
reduced by omitting one or more questions. 

The second part of the Manual is a collection of recent 
examination papers actually set in various American and English 
institutions of learning. * 

The Manual may be used in two ways. 

First: To Uti the learner's knowledge in the usual way by 
means of an examination. For this purpose the class will come 
to the recitation-room provided with the Manual and blank books, 
and the teacher will simply designate by number the paper to 
be worked. 

Secondly: To rtxieno the subject-matter of Arithmetic. This 
may be done by assigning problems to be worked in the class-room. 
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or by assigning to each pnpil a paper with directions to hand in 
the solutions, neatly worked oat, at a subsequent recitation. 

The Manual will be found especially useful in preparing for 
written examinations. 

Answers to the problems in' the first one hundred and fifty 
papers, bound separately in paper covers, can be had by teachers 
only, on application U> the publishen.* 

G. A. WBNTWORTH. 
G. A. HILL. 



'■ SPECIMEN PAPER WORKED OUT. 



L In 674;381 inchea how many miles, furlongs, rods, etc.? 

1 2) 674381 in. 

3)56198 ft. Sin. 

18732 yds. 2 ft. 
2 

11 )37464 half-ydij. 

4 0) 3405 rds. 4lyda. 

8)85fur. 5rds. 

10 mi. 5 fur. 

' / 10 mi. 6 fur. 6 rds. 4i yds. 2 ft. 6 in. 

Ans. 10 mi. ,5 for. 5 rds. 5yd0.-Oft. llin. 



2. Find the G.C.M. of 269,178 and 852,002. 

' 6 )269178 352002 

44863 ) 58667(1 
44863 

4j 13804 

3451)44863(13 
3451 



10353 
10353 



Ans.ex 3451 » 20.706. 



The common' fadtof 6 is first taken ont from both numbers. From 
the remainder 13,804, the factor 4, which is prime to 44,863, is ejected. 
The resulting number 3451 is contained 13 times in 44,863, and thero- 
fore the greatest common measure is 6x 3451 = 20,706. 
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8. SimpUfy * + ^ + ^rVI^'f^..- 



ioflofX-A. 
3 11 ;2^ 396' 

12 
1.2.7 7 264 + 144 + 231- 14 625 
3"*'n"^2i""396 792 792" 

lofl-A; lof-I«-?-. lofl-.^- 
3 11 33' 11 '^ ^ 132' 24 3 72' 

12 

1_^ _7 jr^ 792-48-42-77 625 

33''l32 72" 792 ^ "m* 

625 625 , . . 

792'*"792"' • "^^ 

4. Divide 0.025 by 500, and 0.03625 by 0.29. 

0.125 

6 W)a025fgg 29)3.626 

0.00005 29_ 

72 
58 

146 0.00005) .^ 

145 0.125 r ^"* 

6. Make out tbe following bill : 

3i pounds of tea at 64 cents per pound ; 

1 J pounds of coffee at 40 cents per pound j 

6} pounds of loaf sugar at 10 cents per pound ; 

1} pounds of butter at 34 cents per pound. 

How mucb change out of $5 should Mr. Smith receive? 

Mr. JoHH SMim« 

Dr. to James Hobv. 
1883. 

Aug. 17. 3} lbs. of tea @64ct8. • • • $2.08 

H lbs. of coffee @40ct8 60 

6jf lbs. of sugar @ 10 cts. • • • .66 

1| lbs. of butter @ 34 ct8. • • • .61 

93.84 
Received payment, 

Am. ? 5.00 - f 3.84 - 1 1.16. Jamm Hobit. 
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6. If 18 men can dig a trench 200 yards long, 3 yards wide, 
and 2 yards deep, in 6 days of 10 hours each, in how 
many days of 8 hours each will 10 men dig a trench 
100 yards long, 4 yards wide, and 3 yards deepf 

Men, 10: 18:: 6 days. 

Length, 200 : 100 
Width. 3: 4 

Depth, 2: 3 

Hours, 8: 10 

9 ? 3 

ffx?^xilx^x;0xy _27_^3t 
Wx?«Jx?x?x? 2 *• 

^ 2 Ans. 13} days. 

?• What alteration will be made in an income by selling 
$10,000 of 4 per cent stock at 891, and buying 6 per 
cent stock at 105 ? 

Income from 4 per cent stock « 0.04 of 1 10,000 - $400. 
Proceeds of 4 per cent stock >* 0.89^ of 1 10,000 »« 1 8925: 
$1 of 5 per cent stock costs f 1.05 ; therefore, 
Amount of 5 per cent stock = $ 8925 + 1.05 = f 8500. 
Income from 5 per cent stock — 0.05 of |8500 » $425. 
Increase in income <- $ 425 ~ 1 400 » $ 25. 

& A room measures 16^ feet by 21 feet, and is 11 feet high. 
There is one door 7 feet by 3 feet, and two windows 
8 feet by 4 feet. Find the cost of papering it with 
paper 2 feet wide at 5 cents a yard. 

Distance round the room =-16 + 16 + 21 + 21 — 74 ft. 
Area of walls of room = 11 X 74 « 814 sq. ft 

Area of door and windows =» 21 sq. ft. + 64 sq. ft. — 85 sq. ft. 
Area to be papered « 814 sq. ft. — 85 sq.' ft. — 729 sq. ft. 

Area of one yard of paper =» 3 X 2 « 6 sq. ft. 

Number of yards required « 729 + 6 ^ 121 J. 

Cost of the paper - 121 J x f 0.05 = $ 6.071- 

Am, f 6.07}. 
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& A jar fall of water weighs 1.325^' ; filled with mercury 
it weighs 12.640^. What is the capacity of the jar, 
and its weight ? The specific gravity of the mercury 

is 13.59. 

0.890781 



12.540 
1.325 


13.59 • 

1 


12.59) 11.215 
10072 


11.215^ 


12.59^ 


11430 
11331 




'^ 


9900 
8815 



10870 

■ 

. Mercniy in jar weighs 11.215^ more than water in jar. 
A liter of mercury weighs 12.59^ more than a liter of water. 

Capacity of jar - ^^^ of a liter = 0.89078». 

Weight of water in jar =- 0.89078^. 

Weigjit of jar « 1.325** - 0.89078>'« = 0.43422*« = 434.22«. 

Aru. 0.89078> ; 434.22k. 

lOi Extract the cube root of 5 to five places of decimals. 

5.000(1.70997 



3x10" = 300 
3(10x7) -210 
7«- J9] 

569 1 
259 J 



4000 



3 913 



3 X 1700« = 8670000 

8(1700 X 9) « 45900 

9*- 81 

8715981 
45981 J 



8 X 1709« - 8762043 



87000000 



78 443 829 



8 556 171 
7 885 838 7 



670 33230 
613 343 01 



1.70997 « Ana. 

■ . For explcuiation of the method, see Wentworth and Hill*s Frao- 
tical Arithmetic, page 282, 
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1. 

L' Write in words 15,006,021, and state how many times a 
number is increased by annexing three ciphers to it. 

2. Multiply 2,036,674 by 3096. 

& Divide 275^87 by 736, and prove that the result is cor- 
rect. 

4i How many times is 195 yards 1 foot 8 inches contained 
in a mile? 

6i Find the number of cubic inches in 1 cubic yard 24 
cubic feet 760 cubic inches. 

6i How many grains of gold in a cup weighing 8 ounces 
4 pennyweights ? 

2. 

L How much must be added to sixty million four hun- 
. dred six thousand two hundred ninety to make 
threiB hundred twenty million? 

2. Multiply 456,978 by 789. 

3i Divide three hundred thirty-seven million one hundred 
three thousand twenty-five by eight hundred sixty- 
one. 

4i In 674,381 inches how many miles, rods, feet, and inches? 

6t Find the difference between 30 years 8 months 3 weeks 
6 days and 44 years 3 months 1 week 5 days. 
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3. 

L Write in words fhe Bam of 4,800»702 ; 6,070,506 ; and 
341,318. 

2. Find the number which, subtracted from 80,000, leaves 

57,735. 

3. From the sum of eight million seventy-nine thousand 

six hundred ninety, and three hundred eighty-five 
thousand seven hundred ninei subtract their differ- 
ence. 

4. Divide 19,094,867 by 4009. 

6> The circuit of a race-course is 137} yards. How many 
times must a bicyclist go round to complete 5 
miles? 

6. Take 156 miles 160 rods 216 yards from 191 miles 80 
rods 2 yards. 

4. 

1. Write in figures two million twenty thousand eighty- 

seven. 

2. Express in words and in figures the excess of the value 

of one 5 over the other in the number 658,457. 

3. Multiply seventeen thousand nine hundred forty-three 

by five thousand seventy-nine. 

4 Divide five hundred one million five hundred by three 
thousand eight hundred fifty. 

6i Beduce 125 square rods 23 square yards 6 square feet 
108 square inches to square yards. 

& How many grains in a pound Avoirdupois 7 in a pound 
Xroy? 
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5. 

L Write in figures ten milUon eighty-three thousand six 
hundred eighty. 

2. Divide the product of 37,800 and 7950 by 630. 

3. What number multiplied by 6702 will give 218,773,386? 
4 How often is £1 17 s. 6 c?. contained in £28 2 s. 6 c?.? 

5. An engine draws a train of 23 cars, each containing 5 

long tons, 2128 pounds of coal. What is the weight 
of coal in the train ? 

6. A square drill-yard required 869 square slabs, each 

measuring 8 square feet 86 square inches. What is 
the area of the yaj:d in square feet, etc. ? 

7i Required the weight of a guinea, if 45 can be coined 
from a pound of gold. 

e. 

1. A person walked 136 miles in 40 hours 48 minutes. 

How many minutes was he in walking a mile? 

2. How many times must we take the number 7 to make 

819? 

3. By how much does the thirty-seventh part of three 

thousand six hundred sixty-three fall short of a 
hundred ? 

4. Reduce 7,896,432 grains Troy to pounds. 

5. If 56 acres of land cost $700, what will be the value of 

13 acres 80 square rods ? 

6. A man agreed to buy a haystack, paying $30 for each 

load. He found his wagon held 1 ton 392 pounds, 
and. that the whol^ staok weighed 10 tons 1288 
pounds. How much has he to pay ? . 
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7. 

is Find the circumference of a carriage wheel which re- 
volves 1848 times in a journey of 31 miles. 

2. In 120,505 square feet how many acres, etc. ? 

3. If the moon moves forward in her orbit 57** 13' 18" in 

13 days, find the distance she averages a day. 

4 A man can buy a white hat, which lasts 4 months, for 
$0.75 ; he can buy a black hat, which lasts 9 months, 
for $1.75. Which is the cheaper? What is saved 
in 3 years by wearing the cheaper hat ? • 

6. Find the number of pounds Troy equal to 78 pounds 4 
ounces Avoirdupois. 

6i Reduce 1 acre 91 square rods -2 square yards to square 
inches. 

8. 

1. Reduce 100,196,196 square inches to acres, etc. 

2i Reduce 40 pounds 8 ounces 5 drams 1 scruple 7 grains to 
grains. Apothecaries' weight. 

3. Find the cost of half an acre of ground at 63 cents per 

square yard. 

4. The distance between two towns is 18 miles 40 rods 44 

yards. * How many telegraph poles will be required 
between them, the poles being 8 rods apart ? 

5. If $328 equal £74 2 s. 10 c?., by how many pence does a 

dollar exceed 4 shillings ? 

6. How many cubic yards, feet, and inches in 175,983 cumo 

inches? . . 
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9. 

1. In 36,845,371 ounces Avoirdupois, how many long tons, 

cwte., etc. ? . 

2. In 1,749,184 seconds how many weeks, days, etc. ? 

3. The latitude of St. Paul's in London is 51* 30' 49", and 

that of St. Peter's in Rome, 41^ 53' 54". What is 
one-fifth of the difference of their latitudes? 

4. .Reduce 875,679 chains 25 links to miles, rods, etc. 

5. Reduce 7658 square chains 625 square links to acres, 

square rods, etc. 

6. Change 35 pounds 8 ounces 7 pennyweights 17 grains 

Troy to Avoirdupois weight. 

10. 

1. Express in figures nine thousand seventeen million 

fifty-nine thousand ninety-six. 

2. How many days will 9867 pounds of hay last 13 horses, 

if each horse eats 33 pounds a day ? 

3. A boy has a bag containing 2360 chestnuts; he takes out 

7 dozen for himself, and then divides the rest among 
19 school-fellows, keeping those remaining over. 
How many chestnuts did he then have, and how 
many did each of the other boys have ? 

4 .A city containing 758,043 inhabitants has 5 districts. 
The population of the first is 78,967 ; of the second, 
139,753; of the third, 145,069; the other two dis- 
tricts have each an equal number of inhabitants. 
Find the population of each of these two districts. 

6. Reduce 367 acres 155 square rods 25 square yards 8 
square feet 74 square inches to square inches, 

6. Reduce 1,186,126 inches to miles, etc. 
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11. 

L Reduce 2 miles 3 furlongs 20 rods 1 yard to inches. 

2. What do 12 dozen chains weigh, if each contains 2 ounces 

9 pennyweights 8 grains of metal ? 

3. Find the greatest common measure of 203 and 2291. 
4 Find the least common multiple of 12, 21, 28, 30, 35. 
6. Multiply ^ of 1| by 5J of f 

& Add together 0.0023, 2.36, 250, 0.527. 

7* Beduce 8 quarts 1 pint to the decimal of a gallon. 

12. 

1. Reduce 1 furlong 15 rods 1 foot 6 inches to yards. 

2. If a person spends $2226.50 a year, how much does he 

spend each day in an ordinary year? 

3. Find the greatest common measure of 2163 and 504. 

4. Find the least common multiple of 18, 16, 63, 24, 56. 
6. Find the value of 2tx If of l^X^ of 1-^. 

6. Subtract 2.03 from 20.2. 

7. Find the value of 0.625 of a gallon. 
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13. 

L Beduce 357,000 inches tx) miles, furlongs, rods, etc. 

2. At a festival 23,760 persons entered the enclosure be- 

tween 10 A.M. and 4 p.m. What was the average 
per minute ? 

3. Find the greatest common measure of 5292 and 1520. 

4. Find the least common multiple of 4, 9, 16, 28, 42. 

6. Divide 5^ by J. 

& If I sell f of 1^ of an estate, what part of the estate 
have I left ? 

7. Multiply 3.26 by 1.02. 

14. 

L A dozen persons hire an omnibus for $9.25. How 
much more must each pay than if the party were 
fifteen in number? 

8. Find the greatest common measure of 3575 and 4719. 

3. Find the least common multiple of 6, 15, 18, 35, 72. 

4. Divide 20t^ by IT-iV- 

6. Find the value of f of an acre. 

6. Divide 998.824392 by 0.018. 

?• Beduce 5 ounces 12 pennyweights 16 grains to the deci- 
mal of a pound. 
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15. 

1. Find the greatest common measure of 5292 and 8316. 

2. Find the least common multiple of 8, 12, 18, 2i, 27. 
& Add together f i, }. 

4 Find the value of -^ of a busheL 

• * * ^ 

5. Divide 2 weeks 3 days by 3J. 

6. Divide 160.68 by a9. 

7. Reduce 3 quarters 8 pounds 2 ounces 2.816 drams to 

the decimal of a long ton. 



16. 



I. Find the ^eatest coimaon measure of 781, 2829, and 
3502. 

2. ' Find the least common multiple of 3, 8, 17, 40, 153. 

3. Add I, I, A, T^. 

4 Which is the greater i of 4 or i of 5, and by how 
much? 

6. Find the value of 2} of 5 bushels -f- U of 2} pecks. 

a Divide 0.3964 by 0.75. 
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17. 



L Beduce f of a poand 1^7 to I3ie fraction of a potind 
Avoirdupois. 

2. Divide 52 by 3.2. 

3. Express 0.305 as a common fraction in its lowest terms. 

4. Add together'2|, 4|, 3^. 

5. Find the greatest' common measure and least common 

multiple of 125, 175, 335, 

6. Divide I of i by f of f 



18. 



L Which is the" greater | of 1^ or \ of 5|, al)*! Irp liow 
much? 

r 

2. Simpllfy2J+f of 5^+4^+5. 

3. Add together f and 2|, and subtract their sum from 4, 

I 

4 Multiply 0.026 by 3.3 ; by 0.33; by 33 ; and by 0.033. 

6. Divide 1.8 by 500. 

6. Express 0.0075 ^ %, CQimm fr^tioo in its lowest toxsm* 
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. 19. 

L Add together Bi of 1^ and 2} of If 

2. Subtract } of U from i of 2}. 

3. Reduce to a simple fraction ^. 

4 Divide 611 by 0.13. 

5. Reduce 7.2 feet to the decimal of a rod. 

6. Find the value of 0.065 .of an acre. 

7. Reduce ^f^ to its lowest terms. 



20. 

L Subtract f from f ; f from | ; and { from 1^ ; and add 
together the results. 

8. Multiply 2 yards 1 foot 7f inches by ft. 

3. Reduce -^ of a pint to the fraction of a gallon. 

4 Divide 2175.68 by 100. 

6. Reduce \^ to its equivalent decimal fraction. 

6. Reduce 15 square rods to the decimal of one-half an 

acre. 

7. Find the value of 0.009943 of a mile. 
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21. 

1. Find the value in English money of 1572.4186 francs, 

when the exchange is at 26.675 francs per pound. 

2. Divide 101 by 1.01, and 0.101 by 10.1. 

3i Beduce 14 hours 15 minutes to the fraction of 3} days. 

4. Keduce to a «imple fraction ^ , t * 

o + f 

6. Find the greatest common measure and least common 
multiple of 144, 176, 272. 

6. How many plots of 2} acres each can be made out of an 
estate one mile square 7 



22, 

L A man steps 2 feet 8 inches at each step. How many 
steps will he take in 2 miles? 

2. Reduce to its lowest terms |f J| . 

3. Subtract 121|- from 202J.. 

4 How can you determine that a number is divisible by 
3 without actually dividing by 3 ? 

6. Two pipes together fill a cistern in 1 hour, and one of 
them alone fills it in li hours. How long will it 
take the other alone to fill it ? 

& Divide 3.52 by 2,2 ; by 0.22 ; and by 22. 
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L In 640,825 seconds how manj weeks, AaifB, eto.f 

2. Reduce }y^| to its lowest tenns. 

3. Add 16H, 1«. I, A. 
4 Subtract 3} from 30^. 

5. Find the product of l-^xmx\ix 11^^. 

& If -j^ of an estate be wortii $8008^ what is the value of 

the estate? 

?• Beduce 213 rods 1 yard 2 feet 6 inches to the common 
fraction of a mile. 



I Divide 0.05625 By 0.0275. 

2. Reduce £3 lbs, 6.5 d, to the decimal of £4. 

3. Westminster Hall is 237 feet long by 68 feet wide ; 

Brussels Town Hall, 264 feet by 50' feet. How 
maay more^ persons could Westminster Hall aooom- 
modate than Brussels Town Hall, allowing } of a 
square yard to each person? 

4. Simplify 2A + fx|-2| of (1^4). 

5. Multiply 9 - 3^ by 16| of 1^. 
8. Divide 5A - « by If of 8J; . 
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25. 

1. Find the value of ^-2^ multiplidd by ^ of 6: 

2. Eeduce to its lowest terms jyg^ . 

3. A can do a piece of work in 10 days, B can do the work 

in 15 days. In what timB' can tiiey both do it Wd^rk- 
ing together ? 

■ i • ■ . - - ■ -v 

L Arrange in order of magnitude 2.5 X 0.075; 2.625-^-7; 
5 X 0.05. 

6, Reduce 6.972 to its equivalent common fraction. 

6. Eeduce to a decimal ^gjg . 

7. Eeduce 6.9 of a pound Avoirdupois to the decimal of o 

pounds Troy. 

26. 

L How many cubic inches in a brick that is 9 inches long, 
4i inch^ wide, 3 inches thick? 

2. Reduce to a simple fraction 3| X 3^ X 2^f X 2^ X -j^. 

3. What fraction- of f of a mile is li fe6t? 

4. Reduce 6f of 365J days to the fraction of 3 years. 

5. Express in figures seventy-three ten-thousandths. 

6. Reduce 0.536 to a common fraction. 

7. Divide 0.005868 by 0.036, and arrange the divisor, divi- 

dend, and quotient in order of magnitude. 

& Divide 0.& by 2&; 87.5 by 2:5; «nd 0.055757692 by^ 
0.009207/ 
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7. 

is Find the circumference of a carriage wheel which re- 
volves 1848 times in a jonrn«y of 31 miles. 

2. In 120,505 square feet how many acres, etc. ? 

3. If the moon moves forward in her orbit 57® 13' 18" in 

13 days, find the distance she averages a day. 

4 A man can buy a white hat, which lasts 4 months, for 
$0.75 ; he can buy a black hat, which lasts 9 months, 
for $1.75. Which is the cheaper? What is saved 
in 3 years by wearing the cheaper hat ? • 

6. Find the number of pounds Troy equal to 78 pounds 4 
ounces Avoirdupois. 

6i Reduce 1 acre 91 square rods 2 square yards to square 
inches. 

8. 

1. Reduce 100,196,196 square inches to acres, etc. 

2. Reduce 40 pounds 8 ounces 5 drams 1 scruple 7 grains to 

grains. Apothecaries' weight. 

3. Find the cost of half an acre of ground at 63 cents per 

square yard. . 

4 The distance between two towns is 18 miles 40 rods 44 
yards. ' How many telegraph poles will be required 
between them, the poles being 8 rods apart ? 

6i If $328 equal £74 2s. lOd., by how many pence does a 
dollar exceed 4 shillings ? 

6. How many cubic yards, feet, and inches in 175,983 cubic 
inches? . 
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9. 

1. In 36,845,371 ounces Avoirdupois, how many long tons, 

cwte., etc.? 

2. In 1,749,134 seconds how many weeks, days, etc. ? 

3. The latitude of St. Paul's in London is 51" 30' 49", and 

that of St. Peter s in Rome, 41" 53' 54". What is 
one-fifth of the difference of their latitudes? 

4 .Beduce 875,679 chains 25 links to miles, rods, etc. 

5. Reduce 7658 square chains 625 square links to acres, 

square rods, etc. 

6. Change 35 pounds 8 ounces 7 pennyweights 17 grains 

Troy to Avoirdupois weight. 

10. 

1. Express in. figures nine thousand seventeen million 

fifty-nine thousand ninety-six. 

2. How many days will 9867 pounds of hay last 13 horses, 

if each horse eats 33 pounds a day ? 

3i A boy has a bag containing 2360 chestnuts ; he takes out 
7 dozen for himself, and then divides the rest among 
19 school-fellows, keeping those remaining over. 
How many chestnuts did he then have, and how 
many did each of the other boys have ? 

4 .A city containing 758,043 inhabitants has 5 districts. 
The population of the first is 78,967 ; of the second, 
139,753; of the third, 145,069; the other two dis- 
tricts have each an equal number of inhabitants. 
Fiiwi the population of each of these two districts. 

5. Reduce 367 acres 155 square rods 25 square yards 8 

square feet 74 square inches to square inches, 

6. Reduce 1,186,126 inches to miles, etc. 
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31. 

L Find the least common multiple of 8, 10, 12, 25, 30, 36^ 

2. Add f of a score to ^ of a dozen, and subtract from the 

result I of a hundred. What is the remainder? 

3, A cistern can be filled in 20 minutes by one pipe and 

in 30 minutes by another. In how many minutes 
will it be filled by both together ? 

4 Express 1) of 7 yards 2 feet 9 inches as a fraction of 
13 yards 7 inches. 

6. A man walked 11} miles in 3} hours. How long would 

he be in going 20 miles at tibe same rate ? 

& Divide 723.6 by 22.5 ; and 7.236 by 0.0225. 

7. Find the value of 3.5 x 0.8. 

32. 

1. Find the value of 0.3 X 0.27. 

a If f of a ton of coal costs $4, what will IJ cwt. cost? 

3. Find the value of 0.2625 of a mile. 

4. The highest mountain in the world is Dhawalaghiri, in 

the Himalayas, and is 28,000 feet above the level of 
the sea. Express this as a decimal of the earth's 
radius, 4000 miles. 

5. From 1 pound Troy of standard gold are coined 46.725 

sovereigns. Find the weight in grains of each sov- 
ereign. 

6. The depth of a canal is 6 feet 4 inches, the width 19 feet 
, . 8 inches, and the length 20 miles. How many cvt^ 

bic feet of water will it hold? - 
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33. 

1. Add togedior t^r. A' A< *»^ I- 

2. Divide -j^ by e|. 

3. Keduce 789,654,328 incLeB to miles. 

4. Reduce £26 16i?. 8d. to the fraction of dB15 10«. 

6. The upper floor of a house is 18 feet 4 inohee above 
the ground and is reached by two equal staircases, 
separated by the landing of the first floor. HoW 
many stairs are &ere in each staircase, if each stair 
is 11 inches high ? 

6. How many hurdles will it take each 5} feet long to 
make a square sheep-fold, each side of which is 40 
rods? 

% If a quantity of wheat fills 1155 saoks, each holding 
8 bushels 4 quarts, how many sacks will it take to 
contain the wheat when each sack holds 6 bushels 3 
quarts? 

34. 

I. If 64 gallons of wine and^ 16 gallons of water are mixed', 
how much wine is there in' 2 quarts 1 pint of the 
mixture ? 

8i Find the total weight of 5792 iron bars, each weighing 
23 pounds 10 ounces. 

3. Reduce 0.056 of a squa^^e rdd to ther decimal of an acre.- 

4. Find the value of 0,58 of a common year. 

5. The price of gold being £3 17 s. lOid. an ounce, find 

the weight of a nugget worth £341.0925. 

6. Find the greatest common measure and least common 

multiple of 161, 258, 299, 

7. Simplify H^ + 1 of -V^ - H of 6^. 



I 

I acre. 



18 EXAMINATION MANUAL. 

35. 

L Add 0.60457; 46.70056; 5.80007; and 4.7896. 

2. Divide 5.0666 by 21.56. 

3. Reduce 2.025 miles to yards. 

4. Find the difference between 0.44 of 1 week and 0.125 of 

8 days. 

6. If the weight of 1 cubic foot of water is 62J^ pounds, 
find the error in calculating the weight of 1000 cu*- 
bic feet, on the assumption that 1 cubic foot weighs 
1000 ounces. 

6, Supposing the quick-step in marching to be 2 paces per 

second, and the length of each pace to be 28 inches, 
find the time in which a regiment will march 35 
miles. 

7. Simplify li - (li of J). 

36. 

L Reduce 186 yards 2 feet 8.04 inches to the decimal of a 
chain (22 yards). 

2. Add together -^ of a square mile, ^ of an acre, and 

f of a rood, giving the result in acres, roods, and 
square rods. 

3. Simplify i + 6JxM_^X|. 

4. Reduce 3 cwt. 14 pounds to the decimal of a long ton. 
Si Find the rent of 215 acres 45 square rods at $5.62 an 



6. If 4f ounces Avoirdupois cost $8}^, what will 8^ 
pounds cost? 
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37. 

1. If a bankrupt has assets to the amount of ^1020, and 

debts to the amount of $3225, how many cents on a 
dollar will his creditors receive ? 

2. Two farmers bought a crop of hay. One took -f- of it, 

and paid $12. What had the other to pay ? 

3. In a town of 450 people, 0.44 were men and boys, 

0.38 were women and girls, and the rest were chil- 
dren. How many were there of each ? 

4. If the carriage of 12i cwt. for 50 miles cost $3^, what 

will it cost to carry 17} cwt. the same distance? 

5. Simplify (2 J + i) -r- (2* ~ i). 

6. If I of a yard cost J of $1, what will fj yards cost? 

7. Divide 7.584057 by 11.7. 

38. 

1. In 4,076,412 dwts. Troy, how many pounds, ounces, etc. ? 

2. Divide lOOf by 35. 

3. Divide 18,454.9239 by 0.1225. 

4. In 17,630,754 square inches, how many acres, etc.? 

5. Subtract 8^ from 12yfy. 

6. Subtract 6.04083 from 12.7. 

7. A person sold f of his estate, bequeaths J of the re- 

mainder to his son, and leaves the rest to be dis- 
tributed equally among 3 charities. If each of 
these charities receives $136.25, what is the value 
of the estate? 
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39. 

1. Find the valae of }f cf a mile. 

2. Reduce 2 weeks 2 day^ 19^ hours to the fir^u^on of a 

month (4 weeks). 

8. Reduce -^f^ to a decimal. 

4. A bankrupt's liabilities are £3768 17«. 6 d. What are 

his assets, if he can pay 13 8. 7i d. iu the pound? 

5. Subtract -f^ dwt. from 2.6 ounces, and give the an* 

Bwer as the decimal of a pound Tcoy. 

6. Divide 218.4 by 0.168. 

7. Divide 12 by 6:^. 

4a 

i. Express 13 minutes 7} seconds aa the decimal of 1 hom>, 

2. Add 6, H, T^if, and H. 

3. Find the cost of 11 miles 120 rods 165 feet of railway 

^ at $S2,50Q pep mile. 

4. Add 2.6 days and 0.85 of an hour, and give the an- 

swer in minutes. 

B. In 156,704 square inches, how many square yards, etc.? 

6. Divide 8.4606 by 0.248 to three places of decimals. 

7. Subtract 6| from 8f. 
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41. 

1. ■ In 57,625j318 square inclies, how many acres, square 

rods, etc. ? 

2. A bankrupt's debts amount to £910 Ss. Hd., and his 

estate to £S76. How much can he pay in the 
pound? 

8. Whaii is the circumference of a wheel which makes 514 
revolutions in passing over 1 mile 467 yards I foot? 

4. Find tluB value of 5|— 4f +^— 1|. 

6. From 2^-5- 3| take Ix I Xfxf. 

6. Divide 18.13 by 0.00037. 



. 42. 

1. A piece of cloth, when measured with a yard measure 

that is -I of an inch ^hort, appears to be lOi yards 
long. What is its true length ? 

2. Divide 120,987.2 by 400. 

3. Add ^, 3i, l^fr, and 3ftv 

4. Simplify (M+M±M. 

5. The weight of a cubic inch of water is 253.17 grains ; 

that of a cubic inch of air 0.31 grains. Find to three 
places of decimals how many cubic inches of water 
are equal in weight to 1 cubic foot of air. 

8. Find the price of 5 acres 72 square rods of land at 
$47.50 per acre. 
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43. 

1. Redace 42 rods 1 yard 8 inches to the fraction of a mile. 

2. Find the value of 1.16875 acres. 

8. Divide the product of 6.225 and 8.25 by 0.0025. 

4. What fraction multiplied by f will give f ? what frac- 
tion divided by f will give f ? what fraction sub* 
tracted from ^ will give ^? 

6. Arrange in order of magnitude i^, -j^, -ffg, 

6. A and B start at a distance of 64 miles from each other, 

A walks 3^ miles an hour ; B, 2^. If they start at 
the same time, how many miles will they each walk 
before they meet? 

7. A ship left England at noon, January 1, 1851. She 

reached a port in Australia at midnight (Greenwich 
time), April 23. If the length of the voyage was 
18,225 miles, what was her average rate per hour? 

44. 

1. Subtract 17.2398 from 27.06. 

2. Multiply 46.2375 by 0.0074. 

3. Divide 92.3784 by 0.623 to three places of decimals. 

4. Find the product of ■^, ^, 9|, 2f . 

5. Subtract 4.42 of an hour from 3.64 of a day. 

6. Reduce 136,240 square feet to acres, etc. 

7. Reduce 224,567 grains to pounds, ounces, etc., Apothe* 

caries* weight. 
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45. 

L The imperial gallon contains 277.274 cubic inches. What 
is the size of a pint pot in cubic inches ? What weight 
of water will it hold, if a cubic foot of water weighs 
1000 ounces? 

2. What number added to the sum of |, J, |, and | will 
make 4? 

8. A field of 3} acres is divided into 28 equal parts. What 
fraction of an acre is there in each part? 

4. Find the sum of 17.01, 0.1303, 500.42101, 0.001, and 
6.6. 

6. Divide 6.2301533682 by 8.8964. 

6. If 7 long tons 336 pounds of coal cost $32.50, what will 
1232 pounds cost? 

46. 

1. Find the wages of a man for 3 weeks 4 days 8 hours at 

$8 per week, reckoning 6 days to a week and 10 
hours to a day. 

2. Reduce 30 rods 2 yards 1 foot to the fraction of 150 

rods 4 yards 2 feet 1 inch. 

8. If "f of an estate is worth $870, what is the value of -^ 
of it? 

34- 

4. Express in the simplest form 3| + f of lOf +2- 

XT 

5. What number multiplied by f will produce 90i ? 

6. What number added to li^+3^+25*y+-^ will make 

the sum total 10 ? 

7. Give in feet the value of 7.0125 miles. 
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47. 

1. Oiven the fraQtions ^, -^^^ and -f^) express the differ- 
ence of the first two as a fraction of the difference 
of the last two. 

5. Reduce \\\\ to its lowest terms. 

8. Divide 16.9 by 0.0013, and also by 1.8. 

4. Beduce 0.53 and 0.00987 to equivalent common frac- 
tions. 

6. Find the value of 0.3925 of 2 years, each year contain- 

ing 365 i days. 

6. Beduce 6 yards 2 feet 7.5 inches to the decimal of a mile. 

48. 

1. What decimal of 1 day is 23 hours 15 minutes 6 seconds? 

2. Find the average of 21|, 73f , 0, 3^, 82, 17^, 5^, 

9^. 

8. Add fV of £6, 1 of £9 13 «. 2f A, and ^^ of 2b. %d. 

_ • 

4. A and B can do a piece of work in 7 days, B and C can 
do the work in 8 days, and all three together can do 
it in 5 days. What part of the whole work can each 
do in 1 day ? 

6. What will be the cost, at 18 cents a square yard, of paint- 
ing the walls of a room 17 feet 3 inches long, 15 
feet 5 inches wide, and 13 feet 6 inches high, allow- 
ing 54 square feet for windows, ietc. ? 

6* Find what fraction the sum of ^, ^, 3^, and -^ is of 
2^ of li of f 
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4ft 

l* A person poesefieiog -^ of an estdte sold -f of -j^ of his 
share for $120.62J. What would -^ of ^ of the 
whole estate sell for at the same rate ? 

2. Express as a fraction of $5 the difference between $ 7f 
and I of f 7. 

8. Subtract 2.63 dwts. from 12.13 ounces Troy, and express 
the answer in pennyweights. 

4. In 76,128,976 inches how many miles, etc. ? 

5. Divide 78 by 361.059 to three places of decimals. 

6. Find the value of 2.5 + -^ - 6.002. 

BO. 

1. Find the average of 12Ji, 21, 7f , 0.034, 3.125, 0, 24.5, 

and 12^. Express the fractional part decimally. 

o Tj ^ + ^1. • 1 * f 435.1 X 0.0046 

2. iceduce to the simplest form • - ^ 

^ 0.125 

3. Divide the sum of 14.4 and 1.44 by their difference, 

and express the result as a common fraction. 

4. A can build a wall in 3i days, and B in 5i days. In what 

tkne will A and B together do it? 

5. A brick 9 inches long, 4} inches broad, and 3 inches 

thick weighs 9 pounds nearly. What would a brick 
weigh if it were 12 inches long, 6 inches broad, and 
4} inches thick ? 

6. Subtract 73.4698 from 108.30125. 
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51. 

1. Add i, 2f , and 13^ ; divide this sum by 13^ ; and 

subtract the result from 5^. 

2. A cistern can be filled in 50 minutes by one pipe, and in 

1 hour 5 minutes by another. In how many minutes 
will it be filled, if both are open together? 

8. If a 4 per cent stock is at 82i, what will be the cost of 
$1000 stock, and what sum will be gained by sell- 
ing out at 861 ? 

4. An army is besieging a town in which are 1000 men, 
with provisions for three months. How many must 
leave at once, in order that the rest may be able to 
subsist a year ? 

6. Divide 7.619 by 0.0019. 

6. Arrange in order of magnitude -^, -fj, |f , ^. 

52. 

1. A room is 20 feet 6 inches long, 15 feet 6 inches wide, 

and 16 feet high. It has two doors, each 8 feet by 3 
feet 9 inches ; it has one window 5 feet by 7 feet, and 
two windows, each 5 feet by 4 feet. What will it 
cost to paper the room with paper 1 yard wide, at 
20 cents per yard ? 

2. Divide 0.101 by 0.6 ; by 0.05 ; by 50 ; and by 5000. 

• • 

8. Reduce to a common fraction 0.01034. 

4. Divide T«r of H by VW of Hf. 
6. Find the square root of 488,601. 

6. Find the simple interest of f 1025 for 13 years at 4i per 
cent. 
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53. 

1. If f of a yard of cloth cost -J of a dollar, what will 

-^ of a yard cost? 

2. Find the greatest common measure of 2526 and 2947. 

3. Subtract 0.002 from 11, and multiply 0.01 by 1.01. 

4. Divide 2f of 1| by 3^ of | of J. 

5. If 0.5 of £ 1 buys 0.4 of a gallon, how much may be 

bought' for 6 s. 3 d. ? 

6. A steam engine and a horse start together. The engine 

does the first mile in 5 minutes, the horse in 4 min- 
utes. After this mile the rate of the engine is 30 
miles per hour, that of the horse 20 miles per hour. 
Which wins in a three-mile race, and by how much? 

54. 

J. Divide 1.44 by 1.2 ; by 12 ; by 0.012 ; and by 120. 
i. Find the square root of 449.44. 

3. What is the cost of carpeting a room 21 feet by 30 feet 

with carpet half a yard wide, running across the 
room, at 75 cents a yard? 

4. Divide $ 1300 into three parts, in the ratio of 6, 4, 3. 

5. If 12 men do a piece of work in 15 days of 12 hours 

each, how many days of 9 hours will 10 men take to 
doit? 

6. Find the income produced by investing $4500 in 3 per 

cent bonds at 90 ; and that produced by investing 
$2850 in 3} per cent bonds at 95. 
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1. Reduce 12 «. 6 d. to the decimal of a pound sterling. 

2. Divide ^ of ^ of 4^ of 2^ by ^ of 4^ of 3f of If 

8. Find the compound iaterest on $100 for two years at 
10 per cent. 

4. If 24 men do a piece of work in 14 days of 9 hours, how 

many men will do it in 12 days of 7 hours. 

5. Find the least common multiple of 10, 14, 15, 21, 30, 42. 

6. What sum invested in 3 per cent bonds at 92 will pro- 

duce an income of $ 100 per annum ? 

7. The gross receipts of a railway company are $231,100. 

After deducting 35 per cent for working expenses, 
and paying 6 per cent interest on $2,500,000 bonds, 
what sum is left for dividing among the share- 
holders ? 



1. Express as a decimal fraction the sum of ^, |, ^, }, -f^^ 

2. Simplify — V-J ^* i^J-A 

4 + 1 

3. Divide 36.33 by 210 ; 35 by 0.05 ; 0.002 by 200. 

4. Find the square root of 22.1841. 

6. If 3 pounds of tea at $1.56 per pound, 5 pounds at 
$1.20, and 7 pounds at $.60 are mixed, at what 
price per pound must the mixture be sold to gain 2} 
per cent? 

6. Find the interest of $ 535 for 9 months at 4} per cent. 
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57. 

L Find the greatest oommoa measure of 124,321 and 
197,451. 

2i Beduce 0.075 of a pound sterling to the oommon frac- 
tion of 4«. 6d.; and 2 square rods 9 square yards 4 
square feet 72 square inches to the common fraction 
of 1 acre 60 square yards. 

3. A man buys e^s at 11 cents per dozen, and sells them 
at 2 cents apiece. What does he gain per cent? 

4 What sum, if put out at 3} per cent for 6 years, will 
produce $28.87}, ^mple interest? 

5. Divide 1.69 by 0.13; 12.1 by 0.011 ; 0.001 by 0.01. 

& Find the square root of 4.1209. 



L Find the simple interest on $887.50 for S years 3 
months at 3} per cent. 

2. Find the least common multiple of 3, 5, 7, 9, 15, 63. 

a Dividel-(t + i + A)byl--tof iof^. * 

4. Multiply 0.000725 by 31.25 ; and divide the product 
successively by 6.25, 625, and 0.0625. 

& At what price per hundredweight must goods be sold, 
which were bought at $5 per ton, in order to gain 
6 per cent? 

& A manufacturer makes a profit of 20 per cent, whole- 
sale dealer 25 per cent, shopkeeper 40 per cent. 
What is the first cost of an article bought at a shop 
for $4.20? 
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59. 

1. Divide $154 among 4 persons in the proportion of f, 

i. h i- 

2. In how many days of 12 hours will 72 men do a piece 

of work which 60 men can do in 30 days of 9 
hours? 

5. Find the interest on $354.27 for 3 years 2 months 12 

days at 2i per cent. 

4b $4500 is divided among A, B, C, and D. A receives 
^ of the money, B and C each { of the remainder. 
How much is left for D? 

6. Express as common fractions 0.001375 ; 0.03 ; 7.193i8. 

6t A can walk 10 miles in 2i hours, and B can walk 11 
miles in 2} hours. They start to walk a match of 
55 miles. Which will win, and hy how much time ? 

60. 

L The profit made by selling beer at 1 d. per pint above 
cost is 50 per cent. What is the gain per cent by 
selling it at 6d, per gallon above cost? 

2. Find the compound interest on $66.67 for 2 years at 9 
per cent. 

2. How much money must be invested in 3 per cent bonds 
at 92 to secure an annual income of $ 150 ? 

4. • Find the L.O.M. of 12, 84, 120, 132, 156. 

6. Reduce ^ff| to lowest terms. 

6. A piece of work can be done in 50 days by 35 men. 
After 12 days 16 men strike. How soon will the 
rest finish the work ? 
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61. 

L Find the greatest common measure of 5522 and 6006. 

2. Divide TV-TVty^-2M. 

3. Express as common fractions 0.06125 and 0.1237. 

4. If a room is 27 feet 5 inches long, 14 feet 7 inches wide, 

12 feet 10 inches high, how much paper |^ of a yard 
wide is required to cover the walls ? 

6. What is the amount at simple interest of $1275 in 5 
years 8 months at 3^ per cent ? 

6. If I buy sugar at $7 per cwt., at what rate per poun(J 
must I retail it to gain 7^- per cent ? 



62. 

1. If 8 men can reap 40 acres of wheat in 7 days, how 

many acres ^will 24 men reap in 28 days ? 

2. Find the square root of 2,900,209. 

3. How many cubic feet of air in a room 10 feet long, 8 

feet 6 inches broad, and 6 feet 6 inches high ? 

4. A 4i per cent stock can be purchased at 91. What 

per cent interest will this investment yield? 

5. When the Centigrade thermometer marks 26 degrees, 

what will Fahrenheit's thermometer mark ? 

6. Find the greatest common measure of 210 ; 258 ; 903. 



tSi EZAKIHATIOir KANUAL. 



63. 

1. Simplify -1^ and ^^. 

S. Express as decimals 3^, yfy, and — ' * ' ■ 

3. How many miles will a ploughman walk, in ploughing an 
acre of ground, if each furrow is a foot in breadth ? 

i. A room is 12} feet by 10 feet, and 7 feet high. How 
many yards of paper 2 feet 6 inches wide will it 
take to paper the room, if the waste is ten per cent ? 

5. A plank is 3 inches thick, 18 inches wide, and 30 feet 

* long. How many board feet does it contain ? 

6. Eggs are sold at the rate of 5 for 4 cents. At what 

price were they bought if the profit was 20 per 
cent? 

1. Find the square root of 0.00027 to four places of 

decimals. 

2. If I sell $2500 3 per cent stock at 95, and invest the 

proceeds in 4} per cent stock at par, what diiSerence 
does it make in my income ? 

3. What is the cost of papering a room 16 feet long, 12 

feet wide, 10} feet high, with paper 21 inches wide 
at 7 cents per yard, if the waste is 12} per cent? 

A. Express ^ir ^ & decimal; and 0.1236 ea a oommon 
fraction. 

5. Divide 22.4615 by 0.167 ; and 0.004095 ly 0.273. 

6. Find the least common multiple of 3, 8, 15, 21, 18. 
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65. 

1. A owns ^ of a vessel, B \, and C ^, and the rest belongs 

to the master. What is the master's share ? 

2. If two acres will maintain 3 horses for 4 days, how 

long will 6 acres maintain 6 horses? 

3. Divide 9.3828 by 1117 ; by 11.17; by 0.01117. 

4. What is fhe difference between the simple and com* 

ponnd i^terest on $550 for 3 years at 5 per cent? 

6. A merchant sold goods for $750 more than he paid for 
them, and cleared 15 per cent. What did he pay 
for them? 

6. Two boats row a race of 1 mile 720 yards. One rows 
81 strokes a minute, and clears 30 feet each stroke ; 
the other rows 33 strokes, and clears 28 feet. How 
many yards ahead will the winning boat be when it 
passes the winning post ? 

vO» 

1. What is the price of a Turkey carpet 20 feet 6 inches 

long by 12 feet 9 inches wide, at $5.04 a square 
yard ? 

2. If I invest $3570 in 7 per cent stock at 2 premium^ 

what income do I derive from it ? 

3. A grocer bought 40 pounds of tea at 60 cents, and 90 

pounds of coffee at 42 cents a pound. He sold the 
tea at 96 cents and the coffee at 36 cents a pound. 
What did he gain or lose ? 

4. Find the least common multiple of 34, 51, 85, 120, 170. 

6. Simplify 12-4 + 0-064 -0.066 

^ ' 0.002 

6. Add i of I of 5«. 4rf., i of f of 6«., f of | of 2«. 
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67. 

1. Find the cost of papering a room 21 feet long, 16} feet 

wide, 101 feet higli, at 15 cents per square yari 

2. A can run 10 yards to B*s 9. How many yards start 

must A give B in a mile to make an even race? 

8. Simplify ^"^^J + tX 

^~2^ 

4. If I sell out $10,000 of 3} per cent stock at 94}, and 
buy with the proceeds 6 per cent stock at 105, what 
will be the alteration in my income ? 

6. Find the true discount on % 1025.62} for 6 monHis at 5i 
per cent per annum. 

8. Reduce to its lowest terms fffHf . 

68. 

1. Find the L.C.M. of 2, 3, 4, 5, 8, 12, 72, 84. 

2. Simplify J^^^i of 1«. 

3. Find the cost of paving a passage 15 yards 2 feet 6 

inches long, and 3 yards 6 inches wide, with tiles 
costing $3.60 per square yard. 

4. Add together 53}, 36.875, 4*, i of 7}, and divide the 

result by 0.01. 

5. If 6 men can dig 5 acres in 8 days of 10 hours, in how 

many days of 12 hours can 4 men dig 6 acres ? 

6. At what rate of interest will $2560 amount to $3328 

in 5 years ? 
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69. 

1. If I sell out $1000 from 3 per cent stock at 88, and 

buy 5 per cent stock at llO, what alteration do I 
make in my income ? 

2. If a man buys 560 tons of coal at 148. Sd. per ton, and 

sells it at lie?, per cwt., what is his gain per cent? 

8. Divide 42.5 by 0.017 ; and find the valu^ of 0.625 of 
3 pounds Avoirdupois. 

4. Simplify3-(i + i)-(i + i). 

5. Find the square root of 1.00060009. 

6. The gross yearly rental of an estate is $2100 ; taxes and 

repairs amount to 25 per cent of the rental. The 
owner sells the estate tor 21 times the gross yearly 
rental, and invests the proceeds in 3i per cent 
stock at 98. What does he gain or lose in his net 
income? 

70. 

1. If $1350 at simple interest amount to $1570.50 in 1 

year 8 months, find the rate per cent. 

2. If by selling wine at $3 a gallon I lose 6 per cent, at 

what price must I sell it to gain 17} per cent? 

3. Find the compound interest on $ 750 for 5 years at 2 J 

per cent. 

4. Reduce 347,894,178 square inches to acres, etc. 

6. If $850 amounts to $913,75 at 2} per cent, find the 
time. 

6. A room is 10 feet high, 5J yards lone, and 3 yards 

. wide. It contains a door 8 feet by 4 feet, two 

windows each 5 feet by 4 feet, and a fireplace 6 feet 

by 4 feet 6 inches. How many square yards on its 

walls require to be painted ? 
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71. 

1. The distance between the posts of a raQwaj telegraph 

is 60 yards. Find the rate of a train which passes 
11 posts in 50 seconds. 

2. Find the income from an investment of $5308.33 in 

3 per cent bonds at 91. 

3. A invests $1200, B $2400, in bnfiines&. The net profit 

at the end of the year is $ 720. How mudi should 
A and B each receive, and what is the rate of 
interest upon the investment? 

4. Find the least common multiple of 5, 7, 16, 28, 48, 21. 

6. If i of a ship be worth $292.25, what part of her will 
be worth $ 1002 ? 

6. If 10 men can reap 20 acres in 4 days, how maaiy men 
can reap 70 acres in 10 days? 

72. 

1. What sum of money will amount to $276.25 in 1 year 

and 3 months at 5 per cent simple interest ? 

2. When 3 per eent bonds are at 75, what sum must b^ 

invested to produce an annual income of $ 120 ? 

3. Find the present worth of $1836, d<ue 4 years hence, at 

5 per cent simple interest. 

4. What is the rent of a field containing 112 acres 109.5 

square rods at $2.64 an acre? 

5. Divide 1368.2394 by 2400.21, and by 0.00240021. 
8. Simplify liofH ^44of^, 
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73. 

1. Find the value of £2 + ^ of £140 10*. 6c?. + f of £1 
1«. 

3. Find the greatest common measure of 1288, 1736, 104. 

3. If 120 men build a house 60 feet high in 15 days, how 

many will build a house 55 feet high in 10 days? 

4. Find the difference between the simple and compound 

interest on $955 at 6 per cent for 4 years. 

6. A garrison of 1000 men have provisions for 30 days. 
At the end of 10 days a reinforcement arrives, and 
then the provisions last only 5 days. What is the 
number of the reinforcement? 



8. SimpUfy (f + i)^,f+,t) 



74. 

1. Express 0.466 as a common fraction. 

2. A sum of money was borrowed at 6 per cent simple in- 

terest. In 7 years it amounted to $810. What was 
the sum borrowed? 

8. If 100 men in 6 days of 10 hours can dig a trench 200 
yards long, 3 yards wide, and 2 yards deep, in how 
many days of 8 hours can 180 men dig a trench 360 
yards long, 4 yards wide, and 3 yards deep? 

4. Find the cube root of 42,508,549. 

6. How many rods of fencing are required to enclose a 
square park containing 832 acres 105 square rods? 

6. Which is the better investment, 4 per cent stock at 120, 
or 2i per cent stock at 757 
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75. 

1. What is the length of the edge of a cubical cistern 

which contains as much as a rectangular one whose 
edges are 154 feet 11 inches, 70 feet 7 inches, and 
53 feet 1 inch ? 

2. For what must I sell a horse that cost me $ 75.50 so as 

to gain 51 per cent? 

3. By selling 12 pounds of tea for $7.56, 1 gain 5 per cent. 

What do I gain or lose per cent by selling 50 pounds 
of the same tea for $31? 

4. Find the amount of $4250 for 2 years 6 months at 5 

per cent compound interest. 

5. Reduce f f f and ^^f| to their lowest terms. 

6. How can you tell without dividing whether a number 

is exactly divisible by 11 ? 

76. 

1. Find the amount of $7234.25 at 4} per cent simple 

interest, in 22 years 2 months 20 days. 

2. If 20 men build a wall 800 feet long, 10 feet high, and 

18 inches thick in 14 days of 8 hours, how thick a 
wall will 15 men build 900 feet long and 15 feet 
high in 21 days of 9 hours ? 

8. Subtract 0.992748 from 1. 

4. Find the cost of 3 acres 145 square rods of land, at $ 120 
an acre. 

6. What is the price of a silver bowl weighing 5 pounds 
9 ounces 8 dwts., at $1.40 per ounce? 

6. Add together ^, i, A, 3i|. 
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77. 

1. How many tiles« each 7 inches square, will be inquired 

to cover a, floor 19 feet 8 inches by 13 feet 5 inches ? 

2. Extract the cube root of 0.145531676. 

8. If a tradesman, by selling an article at $1.98, loses 17} 
per cent, what should he have sold it for to gain 40 
per cent ? 

4. What is the income of a man whose income tax at 4(f. 
in the pound amounts to 28 guineas ? 

6. If 2 horses can plough 7 acres of ground in a day, how 
many horses will plough 161 acres in 11} days? 

6. In 1,250,784 seconds, how many weeks, days, etc. ? 

78. 

1. Divide 2054.95 by 0.0563. 

8* A merchant sells tea to a tradesman at a profit of 6Q 
per cent; but the tradesman, failing, pays only 12} 
cents on the dollar. How much per cent does the 
merchant lose by the sale ? 

8. When a 3} per cent stock is at 93, find what price a 
4} stock must bear that an investment may be made 
with equal advantage in either stock. 

4. Find the cube root of 134,217,728. 

6. Find the product of 10|, ^, ff , and If 

6. If 14 men can mow 168 acres in 12 days of 8t hours, 
how many acres can be mowed by 20 men in 11 
days of 7| Iioui»? 



40 EXAMIKATIOK MANUAL. 



79. 

1. Between the years 1841 and 1851, the population of 

England increased 14|- per cent. In 1851, the 
population was 21,121,290. What was it in 1841 ? 

2. A merchant has teas worth $1.08 and 84 cents per 

pound respectively, which he mixes in the ratio of 
3 pounds of the first kind to 2 of the second kind, 
and sells the mixture at $1.04 per pound. What 
does he gain or lose per cent ? 

8. A person invests $5460 in 3 per cent stock at 91 ; he 
sells out $2000 stock when it has risen to 93i, and 
the remainder when it has fallen to 85 ; he invests 
the proceeds in 4} per cent stock at 102. What is 
the alteration in his income ? 

4. Extract the cube root of 5.78 to three places of decimals. 

80. 

1. If 48 pioneers in 5 days of 12} hours can dig a trench 

1391 yards long, 4} yards wide, and 2} yards deep, 
how many hours a day must 270 pioneers work for 
42 days, in order to dig a trench 4910^^5^ yards long, 
4J yards wide, and 3^ yards deep ? 

2. If a man rows 10 miles in 21 hours against a stream, 

the rate of which is 3 miles an hour, how long will 
he be rowing 5 miles with the stream ? 

3. Find the price of 5 acres 127 square rods and 88 square 

yards at $ 161i per acre. 

4. If a person selling sugar at 9i cents per pound loses 

10 per cent, what did he give per hundredweight? 
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81. 

1. A square contains 40,092.0529 square feet. Find the 
length of one of its sides. 

2. Simplify (Q-Q^^ ^ QQ^^) - ^^'^^ ^ QQQ^) . 

^ ^ 0.75 — 0.05 

3t A person invested $4706 in 3 per cent stock at 90^. 
A year afterwards, when the 3 per cent stock had 
fallen to 89, he sold out one-half of his stock and re- 
invested it in 5 per cent foreign bonds at 52. What 
change did the reinvestment make in his income ? 

4. If 50 men dig a trench 120 yards long, 5 feet broad, 10 
feet deep in 3 days of 10 hours, in how many hours 
will they dig a trench 175 yards long, 4 feet broad, 
and 8 feet deep ? 

82. 

1. Find the least common multiple of 14, 36, 84, 108, 144. 

2. Simplify n -^ + n-H , ' 
A oimpiiiy^_^^^g^_^^ 

3i If with a capital of $ 500 a tradesman gains $ 50 in 7 
months, in what time will he gain $ 60.50 with a 
capital of $ 385 ? 

4. A certain 4} per cent stock is at a discount of 23. 

What income should I get from $ 385 invested in it ? 

5, Find the cost of papering the walls of a room 10 feet 8 

inches wide, 19 feet 4 inches long, and 9i feet high, 
with paper 2 feet wide at 5 cents a yard, allowing 
10 yards of the paper for waste. 
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1» If 1 inch of raiB on 4840 square yards givea 18^209 
^llons of water, how many gEkllons will 0.875 of an 
inch on a square mile give ? 

2. If the amount of property liable to income tax be 525 
million pounds sterling, how many pence in the 
pound must the tiax oe to produce 17 i^ Bullion 
pounds? 

8. The eireumferences of two 0f the wheels of an engine are 
24f feet and 16} feet respetctively. How many 
more times will one turn round than the other in 
4} miles? 

4. If the shadow of an upright pole 9 feet high be 7} feet, 

what will be the height of a church spire which casts 
a shadow 2471 feet long? 

- Q. ,.. tofSf + iofSi 101^-81 
6. Sunphfy ^ ■ . ^[^l^ ^ -^W^' 

84. 

I. Find, the value, of 3.75 of half-a-prown (2} a.) + 4.4 of % 
guinea (21 «.) + 1.024 of £22. 

5. Find the length ih yards of the side of a square enclosiure 

which contains 4 apres 144 square roos. 

8. A plot of ground 50 yards long and 40 yards wide is to 
be covered with sods 1} feet long and 6 inches 
broad. If the sods cost 75 cents per hundred, what 
will be the expense for turf alone ? 

4. Find the present worth of $ 122,80 due 7 months hence, 

at 4 per cent. 

5. In a town where the annual death rate is 2} per cent, 

the average number ca** deaths a week (52 weeks to 
the ye^r) is 228. What is the popujlation of the 
town? 
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1. A person transfers $3000 from a 4 per cent stock at dO 

to a 3 per cent stock B.t 72. How much 3 per cent 
stock can he purchase, and what will be the differ- 
ence in his income ? 

2. A ciert;ern 5 feet deep, 16 feet long, 4 feet 6 inches wide, 

ia filled by oae pipe in 45 mmutes. In wliat time 
will a cistern 6 feet deep, 20 feet lc»ig, 5 feet wide, 
be filled by -8 similair pipes ? 

3. Multiply 0.416 by 0.025, divide the product by 3.25, 

and reduce the result to a common fraction. 

4. A dt^^ier gains 25 per cent by selling cloth at $5 per 

yard ; but a bale of 80 yards being damaged, he has 
to reduce the price 10 per cent. What is now his 
profit on the bale, and liis gain per cent 7 

6. Add 12^, 13A. 17|, and ,1^. 



1. Simplify ^ x "^ -^ ^• 
"^ y' J 4i <2/j 6f 

2. Find the difference between ^ of 200 rods and ^^ of ^ 

of A mile. 

8. What fraction of 560 pounds is equal to 0.1590 of a 
long ton ? 

A. 113,000 of 3} per cent irtock is sold at 08. How muck 
money must be added to the €um realized in order 
to seeure an equal income in 3 per cent stock at 87? 

6. An army of 120,000 men lost 15 per cent by desertion 
to the enemy. What increase per cent did the 
enemy gain, their number preyiously being ^4,000? 
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87. 

1. In 1870 three towns had populations of 17,650, 19,600, 

and 18,760 respectively. In 1880, the population 
of the first had decreased 18 per cent, that of the 
second had increased 21 per cent, while the popula- 
tion of the three towns had increased by 4691. 
Find the change per cent in the population of the 
third town. 

2. What fraction of V5} is VO.000225 ? 

8. Simplify H-Mf-2.4 + 7^ 
^ ^ 16^-60i 

4. Find the square root of 1,079,521 and 0.1079521. 

5. What is the gain by investing $ 1950 at 97f and selling 

out at 104, the brokerage on each transaction being 
i per cent ? 

88. 

Q 

1. Find the value of — = correct to four places of 

of decimals. "~ 

2. Find the simple interest on $281.60 at 3i per cent for 

4 years and 2 months. 

3. By selling a carriage for $73.15, I should lose 5 per 

cent. At what price must I sell it to gain 15 per 
cent? 

4. Which is the better investment, 3 per cent stock at 

641, or 5 per cent stock at 102} ? 

5. A person has a certain capital, half of which is invested 

in 3 per cent stock at 90, and the other half in 5 
per cent at 110. His total income is $6883.50. 
What is his capital? 
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89. 

1. At what rate per cent will a given sum of money 

double itself at simple interest in 30 years ? 

2. A grocer has tea, which he must sell at 84 cents per 

pound to gain 40 per cent. If he mixes it with tea 
which cost him 54 cents per pound, in the ratio of 7 
of the best kind to 3 of the poorest, and sells the 
mixture in 10-pound packages at $ 7.76, how mucl^ 
does he gain per cent? 

3. How many times is 224 pounds 2 ounces contained in 

6 long tons 8 cwt. 8 pounds ? 

4. Find J of 8 miles 145 rods 3 yards 1 foot 6 inches. 

6. The sides of two squares contain 77 yards 1 foot 9 
inches, and 7 yards 2 feet 4 inches, respectively. 
Find the side of a square whose area is equal to 
the sum of the areas of the two squares. 

80. 

1. If a railway journey of 177 miles 120 rods takes 8 

hours 56} minutes, what is the rate per hour? 

2. Multiply 209 acres 145 square rods 3 square yards 

by 13. 

8, Two wines worth $8 and $6 per gallon respectively are 
mixed together. If the mixture is worth $6.87} 
a gallon, in what ratio are they mixed ? 

4. A tradesman pretends to charge 10 per cent above the 
wholesale price, but he has adulterated his goods 
with 50 per cent of a poorer kind, which costs only 
f of the price. What is his real rate of profit? 

6. Express as decimals ^, -f^^ and.^. 
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91. 

1* If the 2'peianj loaf weighs 15 ounces when wheat is at 
8 fehillings, how is wheat selling when the 3}-penn7 
loaf weighs 2 pounds? 

2. Find exactly the cube root of 1,277,289^. 

3. Beduee -fiffj to its lowest terms. 

4. What fraction is 1 week 7 boars 12 ininutes of tiie time 

from Jan. I, 1800, to Feb. 27, 1864, both days in- 
clusive ? 

5. Find the circulating decimal equivalent to "xVit' 

6. At what rate per cent will a person rec^vd interest 

who invests bis capital in 3 per cent stock at 91? 

92. 

1. At what price must a person buy 8 per cent stock to 

receiye interest at the rate of 3} per cent? 

2. If a vessel sails 500 miles in 2 days 18} hours, how far 

will she sail between Mfty 20 at noon, and 8 o'clock 
on the morning of July 10? 

3. A ^rson buys coffee at $24 per cwt., and chicory at 

$10 per cwt., and mixes them in the ratio of 2 of 
chicory to 5 of coffee. He retails the mixture at 30 
cents per pound. What is his gain per cent? 

4. A and B enter into partnership. A puts in If 2100, 

B $1500. Four months after, C entet« the partner- 
ship with $2700. At the end of the year the 
profit is 10 per cent on ihe whole tsapitaL What 
share of the profit belongs to each ? 

5. If oranges are bought at the rate c^ 20 for 25 cents, 

' how many should be sold for $12 to ffio. 40 per 
c^ut on the cost? 
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93. 

1. Find ^'e ralio of ike rates fot freighSb on two rcdlroadg» 

one of which charges $5.62|- for carrying 4200 
poands 44 miles^iind th« other, $7.86j^ for cany* 
ing 5376 pounds 52^ miles. 

2. If ike discount oh $127,925 for 20day« he |0.175, find 

the rate per cent. 

8w A gold wreath, we^hihg 8 poutods 7 Of^nced 12 dwt, 
cost $1275. If it is made of gold worth $19.37^ 
per ounce, what is charged for the nwrnafitcture ? 

4. Divide 24.109dg2 by 301.28. 

6. Find the value of 0.90625 of a cubic yard. 

6. Simplify 3f + a,^ + 2A- + 2A + Tfr. 

94. 

1. Seduoe 18 days 5 houns 40 minutes 20 secondi^ to the 

fraction of 31 days 21 hours 30 minutes 10 ^conds. 

2. Show that iSie greatest common measure of two num*- 

bers is the least common mtdtiple of all their com* 
mon measures. 

3. A bought 63 sheep, and sold f of them at a profit of 

15 jper cent, ^ Kt a profit of 50 p^ cent, and the 
rest at a loss of 25 per cent. What did he pay for 
the sheep, if his gain was $19.25 on the whole? 

4. Find the simple interest on $500 -for 8 years 3 motnths 

at 1} per cent. 

6. ^d l^e cost of 8S69 miles 120 rods 22 yards of tele- 
graph wirea^ $78.S3i per mile* 
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95. 

1. What snm will amount to $5431.80 in 6 years at 4i 

per cent simple interest? 

2. Reduce 11 rods 4 yards 4.5 inches to the decimal of a 

mile. 

3. Find the greatest common measure of 14,938, 23,474, 

32,010. 

4. Find the number of seconds from the beginning of the 

year 1883 to Dec. 17, 9 A.M., and express the result 
in words. 

6. Extract the cube root o£ 5 to four places of decimals. 

96. 

1. Supposing the area of a circle to be 3^- times the square 

of the radius, find the weight of a circular disc of 
cast iron 7 feet in diameter, and 1-^ inches thick, 
knowing that a plate 1 foot square and 1 inch thick 
weighs 37^ pounds. 

2. If ^ of a sheep is worth $-|, and ^ of a sheep is worth 

■^ of an ox, what is the value of 100 oxen ? 

3. Find the entire surface of a cube, the volume of which 

is 14 cubic feet 706.088 cubic inches. 

4. Find the cost of a draft for $400, payable 60 days 

after sight, exchange being \ per cent discount, and 
interest 7 per cent. 

6. A man bought a horse for $125 and sold him for $100. 
What per cent of the cost of the horse did he lose ? 

6. Multiply 4 acres 67 square rods 19 square yards 4 
square feet 7? square inches by 27, 
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97. 

1. In what time will the simple interest on $875, at 4 per 

cent, amount to $91.25? 

2. Divide the number 702 into 8 parts, proportional to }, 

i, and t. 

3. Divide 75 miles, 79 rods, 3 yards by 75. 

4. How many bricks, each 9 inches by 4|- inches by 3 

inches are there in a pile 36 feet long, 9 feet wide, 
and 12 feet high ? 

5. Find the face of a draft, payable 60 days after sight, 

that can be bought for $ 1250, when exchange is at 
t per cent premium, and interest 7 per cent. 

6. Find the square root of 0.9 to four places of decimals, 

98. 

1. After paying \ of my money to one person, ^ to an- 

other, and -^ to a third, I had 7 cents remaining. 
How much had I at first ? 

2. A person walks at the rate of 3^ miles an hour. Three 

hours after he has set out on a journey, he is fol- 
lowed by another person, walking at the rate of 5 
miles an hour. In what time will he be overtaken ? 

3. A grocer mixes 72 pounds of tea at 69 cents a pound 

with 90 pounds of tea at 60 cents a pound. At 
what price per pound must he sell the mixture so as 
to gain 10 cents a pound ? 

4. Extract the cube root of f to four places of decimals. 

5. At what rate per cent will $3000 produce $250 in- 

terest in 1 year 2 months and 24 days? 
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1. Find the interest of ^1721.84 &em April 1 to Nov. 12 
at 4^ per cent. 

2^ At what rate per cent will f 1025.20 produce $25.72 
interest in 4 months 9 days ? 

3. Find the prinmpal that wiU prodttoef 1339.28 in 2 years 

7 months 24 days at 6 per cent compound interest. 

4. Find the time in which 1 793.875 will amount to 

$805.84 at 5^ per cent. 

5. Find the proceeds ef the fdlowing note : 

BETBon; Feb. 2, 1881. 
Four months after date I promise to pay to the 
order of John Horn four thousand five hun- 
dred fifty and ^f^ dollars, Tatae received. 

James Thobn. 

Discounted at a bank at 5}^r cent, Feb. 16. 

100. 

1. A bankrupt has goods worth $975, and, had they real- 
ized their full value, his creditors would have re- 
ceived 81 J per cent of their claims ; but f of the 
goods were sold at 17^- per c^it, and the remainder 
at 23f per cent below their value. How many 
cents on the dollar did the bankrupt pay ? 

3. Find the value of 157 miles 144 rods of telegraph wire 
at $57.50 per mile. 

3. Reduce -^^jVV* ifH ^^ ^^^^ lowest tertns, and express 

their difierence as a decimal. 

4. Extract the cube root of 1250.6894. 

6. Extract to six places of decimals the square t^ of 19. 
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101. 

1. If a person steps 80°" at each step, how many steps will 
he take in walkuig round a square field containing 
18^ 625^ ? 

5. How many cords of wood can be piled in a woodshed 

128 feet long, 42 feet wide, 12 fbet high, allowing 
for a driveway 10 feet wide, running froia ome^ en,a 
of the building to the other? 

8. The true discount on a bill of ^470.8^, due 4 years 
hence, is $85.62 ; find the rate per cent. 

4. If the retail price of a book is $6, and 25 are sold for 
$ 102, what rate per cent of discount is allowed ? 

6. A merchant insures a cargo whose value is $4500 at 5 

per cent. For what sum should he insure so as to 
cover both the loss of the cargo and the premium ? 

6. A man sent $500 to his agent in Chicago, with which 
to buy flour. The agent bought flour at $5 a bar- 
rel, charging 2\ per cent commission for buying. 
How many barrels of flour can he buy^ reserving 
for himself his commission, and how much money 
will be left over? 

ICQ. 



1. Find the sum of 1871«", 541«, 4.51", and give the 

answer in liters. 

2. What is the commission on goods worth $ 767.73 at 7^ 

per cent ? 

8. Required the equated time for the payment of $700 
due in 6 months, $800 due in 9 months, and $600 
due in 10 months. 

4. When 8 per cent stock is at 91i, find how much can be 
bought for $540, allowing i per cent commission 
upon the stock bought. 

£• Find the cube root of 0.75 to four places of decimals. 

6. If 2 men can reap 2^ acres in 2f days, how long will 
it take 11 nien to rei^p 15 acr^? 
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103. 

1. If it takes 25 minutes for a man vrho reads 2 pages in 

3 minutes to read a certain document, how long will 
it take a man who reads a page a minute to read a 
document 3 times b& long? 

2. A man sells $ 7500 of 6 per cent railway stock at 120, 

and invests half the proceeds in 3 per cent stock at 
93, and the other half in 5^ per cent stock at 90. 
Find the alteration in his income. 

8. A piece of land 2449" square is sold for $ 35 a hektar. 
How much does the land bring ? 

4. If cloth is sold for $3.75 a yard at a loss of 10 per cent, 

what should be the selling price a yard to gain 18 
per cent ? 

5. Find the cube root of 0.3 to four places of decimals. 

104. 

1. A company whose capital is $ 2,500,000 pays an annual 

dividend of 6^ per cent, besides paying a tax of 14 
per cent on its whole capital. Find the total annual 
receipts, the expenses being 60 per cent of the gross 
receipts. 

2. Bought 4 lots of wool at $652.50 each, and sold the 

whole at 20 per cent profit. What was the selling 
price per lot ? 

3. If the increase in the number of male and female crim- 

inals is 1^ per cent, while the decrease in the num- 
ber of males alone is 44 per cent, and the increase 
in the number of females is 9^ per cent, find the 
ratio of male criminals to female criminals. 

4. Find the cost of a carpet 75"" wide, at $4.25 a meter, 

for a room 5.25" long, and 4.75" wide, strips run- 
ning across the room, if there is a total waste of 3* 
in matching the pattern. 

5. Extract the square root of 0.2 to five decimal places. 
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105. 

!• An army lost 18 per cent of its strengtli by sickness 
and desertion, and then lost 14 per cent of the re- 
mainder in battle. The number left was 84,624. 
Of how many did the army originally consist? 

2. If 6 iron bars 4 feet long, 3 inches broad, and 2 inches 

thick weigh 288 pounds, how much will 15 weigh, 
each 6} feet long, 4 inches broad, and 3 inches 
thick? 

3. Find the cost of plastering a room 13" long, 12" wide, 

and 7" high, at 30 cents a square met«r, if 115**" are 
allowed for base-board, doors, etc. 

4. Find the cube root of 25 to three places of decimals. 

5. In 1841, the population of Great Britain was 21,476,000, 

and that of Ireland 7,310,000. In 1851, the popu- 
lation of Great Britain had increased 8.45 per cent, 
and that of Ireland had decreased 12.5 per cent. 
Find the increase per cent in the population of the 
whole kingdom. 

106. 

!• A ship, valued at $14,500, is insured at 3} per cent, 
and her cargo, valued at $32,000, is insured at 5 
per cent. Fmd the whole cost of insurance. 

2. Into how many pills of 825"» each can a mass of 23.4* 

be made? 

3. The solid contents of a cube is 37 cubic feet, 64 cubic 

inches. Find the cost of painting its outside at 
83i cents per square foot. 

4. What must be the side of a cubical cistern, which will 

contain exactly 1000 imperial gallons of water, if an 
imperial gallon contains 277.274 cubic inches ? 

6. If a compound consist of 1185 parts copper, 715 parts 

tin, and 100 parts zinc, find tne percentage of each 
metal in the compound. 
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107, 

L A rectangular cistern 9 feet long, 5 feet 4 ixuihes widet|, 
2 feet 3 inches deep is filled with a liquid that 
weighs 2520 pounds. How deep must a cistern he 
that will hold 3850 pounds of the same liquid, if its 
length is S feet, and its width 5 feet 6 inches? 

2. Reduce to prime factors, and then find the greatest com- 

mon measure of 35,035^ 41,580, 24,25& 

3. How many square slabs of marble 150*** on the surface 

will be required to pave a court whose area i% 
50.70^-? 

4. A person sells out his 8 per cent stock at 86t, and gets 

$34,000 ; he invests one half of this suh^ in 4 per cent 
stock at 97, and the remainder in 3} per cent stock 
at 94. Find the alteration in his income. 

6b If 56 cubic feet 1044 cubic inches of timber are required 
to floor a room 29i feet by 25i feeti^ what is ^e thick- 
ness of the boards? 

108. 

1. A merchant has teas worth $1.12} and 87^ cents per 

f>ii9d respectively, yrhich h^ mixes in the raHo of 
pounds of the better kind to 2 of th« poorer kind, 
and sells the mixture at $1.08i per pound. What 
does he gain or lose per cent ? 

2. How many revolutions will the wheels of a earria^e 

make in travelling 41^, if the wheels are 12&"" ift 
diameter? (The pireunderence is 3.1416. times the 
diameter.) 

3. In what proportion must wines worth $3, $4, $5.20, 

$6, per gallon be mixed, so as to give a profit et 
14^ per cent when sold for $4.80 a gallon? 

4. Extract to four figures the cube root of 20. 

5. If a railway train goes 27f miles in 2} hp«rf^,how far 

will it go in an nour? 
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109. 

1. In what time will $2275 amount to $2673.12} at 5 per 

cent, simple interest? 

2. If a horse trots 23? miles in 2} hours, what is his rate 

per hour ? 

3. If twelve men can build a wall 6 feet high, 3 feet thick, 

in 9 days, how many men would build a wall of the 
same length, 5 feet high, 4 feet thick, in 24 days ? 

4. A man pays $12,000 for 5' of land, and sells it for 

$25,20 a square meter. How much does he make? 

5. A river 30 feet deep and 200 y&rds wide flows 4 miles 

an hour. Find the number of cubic feet of water 
that passes a given point in a minute. 

6. Extract to four figures the cube root of 0.002. 

110. 

L A cistern has two pipes, one of which can fill it in 2 
hours, the other in 3 hours. A third pipe can 
empty it in 5 hours. If all these are opened when 
the cistern is empty, in what time will it be filled? 

2. A pile of wood is 8.50" long, 2.66" wide, 2.60" high. 
How many sters of wood are there ? 

& A clock is set at 12 o'clock on Monday ; at noon on 
Tuesday it is 3 minutes too fast. What will be the 
true time when the clock strikes 4 on Thursday 
afternoon ? 

4. If 20 men can do a piece of work in 12 days, how many 
men will do another piece of work six times as 
great in -j^ of the time ? 

6. If 5 per cent be lost by selling an article at $2.50, find 
the gain or loss per cent by selling it at $3.12}. 

6. Find the square root of 53107.2025. 
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Ill 

1. Reduce 167,948,604 square inches to acres, etc. 

2. A man contracts to perform a piece of work in 30 days, 

upon which he employs 15 men. In 24 days it is 
only half finished. How many additional men must 
he employ to finish the work in time ? 

3. A cistern can be filled by a spout in 2 hours, but on 

account of a leak in the cistern the spout takes 2^ 
hours to fill it. How long will it take the leak to 
empty the cistern ? 

4. A country, the population of which is 10 millions, has 

births yearly ot 1 in 20, and deaths 1 in 30. What 
will its population be 5 years hence ? 

6. A beam is 14.14" long. Its other dimensions are 
51.6«", 174"^"'. Find its volume. 

6. If a trader sells 13|- pounds for 14 pounds, how much 
per cent does he gain fraudulently ? 

112. 

1. A wine which contains 7J per cent of spirit is frozen, 

and the ice, which contains no spirit, is removed. 
The proportion of spirit in the wine thus is increased 
to 8f per cent. How much water in the shape of 
ice is removed from 504 gallons of the original wine ? 

2. Find to four places of decimals the square root of 

0.001 and of 0.5 ; and also find what numbers have 
0.1 and 0.03 for their square roots. 

3. The diameter of a carriage wheel is 4 ft. Two persons 

calculate the number of its turns in a given distance, 
one calling the circumference 3 times the diameter, 
the other 3^}- times ; their results differ by 100 turns. 
Find the distance. 

4. A package of candles which weighs 465* is sold for 28 

cents. What is the price of lO*'* of the candles ? 

5. Reduce to its lowest terms the product of 1 + J+^ + 

-h + ^ + 'h^ and A-l + A- 
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iia 

1. Resolve into prime factors 5940, 19,008, and 269,568, 

and write the greatest number that will divide them 
all without remainder, and the smallest number 
that they will all divide without remainder. 

2. Divide 181.3 by 0.00037, and by 37,000. 

3. Find the cost of carpeting a room 18 feet 6 inches long, 

12 feet 6 inches wide, with carpet i of a yard wide, 
at 75 cents per yard, strips running lengthwise, and 
8 yards being allowed for matching the patterns. 

4. If 3 men mow 20 acres in 11 days of 11 hours, how 

many men will it take to mow a rectangular field 
384 yards long and 300 wide, in 4 days of 12 hours ? 

6. The difiference between the simple and compound inter- 
est on a sum for 3 years at 5 per cent is $23.12}. 
Find the sum. 

6. How many hektars in a square kilometer? 

114. 

1. A box is 3.75" long,.3.50« wide, and 50*» high. Find 

how manv liters of olive oil it will hold, and the 
weight of the oil in kilograms, the specific gravity 
of the oil being 0.914. 

2. If A can do } of a piece of work in 4 hours, and B can 

do i of the remainder in 1 hour, and C finish it in 
20 minutes, in what time will they do it, all work- 
.ing together ? 

3. When a common fraction is reduced to a decimal, in 

what cases will the result be a terminating decimal, 
and in what cases a circulating decimal ? 

4. If by selling goods for $272 I lose 15 per cent, how 

much per cent would I have lost or gained if I had 
sold them for $336? 

5. If oranges are bought at the rate of 20 for a dollar, how 

many should be sold for $28 to gain 40 per cent? 

6. Find the cube root of 84.9 to three places of decimals. 
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115. 

1. If a man walk 11 yards in 5 seconds, how long will he 

be in walking a mile ? 

2. A cubic foot of water weighs 62} pounds, and a room 

18 feet 9 inches by 13 feet 4 inches is flooded to a 
depth of 2 inches. What is the weight of water in 
the room? 

3. Assaming that 3 hektars contain 35,881 square yards, 

and tnat one hektar contains 10,000 square metars, 
find the length of a meter in yards. 

4. Add together 536.421, 53,642.1, 5.36421, and subtmct 

the result from 100,000. 

6. If the price of candles 8} inches long be 18 cents for 
a half-dozen, and that of candies of the same thick- 
ness and Quality lOi inches long be 22 cents a half- 
dozen, which kind would you advise a person to buy, 
and what would be the saving per cent if your 
advice is followed ? 

116. 

1. Find the weight in kilograms of the air in a hall 

23" long, 16" wide, and 10" high, the specific gravity 
of air being 0.00129206. 

2. A cubical block contains 9 cubic feet, 1029 cubic inches. 

Find the number of square yards, etc., in its 
surface. 

3. A bar of metal weighing 100 ounces 16 dwts. is made 

into coins, each weighing 1 ounce 8 dwts. How 
many coins are there ? 

4. A person investing in a 3 per cent stock received 3i 

per cent interest on his money. What is the price 
of the stock? 

5. A bar of gold, weighing 196 pounds 10 ounces 10 dwts., 

is cased in lead, weighing 24 pounds 14 ounces. 
Find the weight of the whole in Avoirdupois weight. 
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117. 

1. A merchant buys 4000 bushels of wheat, one-fifth of 

which he sells at a gain of 5 per cent, one-fourth at 
a gain of 10 per cent, one-half at a eain of 12 per 
cent, and the remainder at a gain of 16 per cent. 
If he had sold the whole at a gain of 11 per cent, 
he would have made $35 more. What was the 
cost of the wheat per bushel ? 

2. If 1000 square yards of land produce a load of hay, 

how many loads will 25 acres produce ? 

3. Assuming 8000 meters to be equal to 5 miles, find the 

numoer of square meters there are in an acre. 

4. A person having a certain sum of money to invest finds 

that an investment in 5 per cent stock at 117 J will 
yield him $S9 more interest annually than an in- 
vestment in 3 per cent stock at 92i. How much 
money has he to invest ? 

6. Find the simple interest on $281.63 at 3i per cent for 
4 years and 2 months. 

118. 

1. A freight train is 8 miles ahead of an express that travels 

at the rate of a mile in li minutes. 20 minutes 
later the express runs into the freight train. At 
what rate is the freight train running ? 

2. A man bought 240 cows at Eotterdam, paying $71.50 * 

for each. He paid -^ of their cost for their trans- 
portation, and exchanged them for 299 horses which 
he sold for $ 75 apiece. What did he gain per cent 
on his expenditure ? 

3. If a square field contain 10.24^, find the length of its 

side in meters. 

4. Find the amount for $512 for 3 years at 6 J per cent, 

compound interest. 

6. If a field containing 5 J acres produces 112 bushels of 
wheat, what is the area of a field which will pro- 
duce 400 bushels of wheat at the same rate? 
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119. 

L Multiply 4 acres 67 square rods 19 square yards 4 
square feet 72 square inches by 27. 

2. What is the weight of a cubic centimeter of water T of 

a liter of water ? of a cubic meter of water ? If a 
cubic meter of gravel weighs 2.11 metric tons, what 
is its specific gravity ? 

8. If 7 men, working 16 days, can mow a field 1320 yards 
long, and 880 yards wide, what will be the length 
of the side of a field 1320 yards wide, which 4 men 
can mow in 42 days ? 

4 Divide 1.765 by 2470 to five places of decimals. 

6. If 8 acres produce 220 bushels of com, how much will 
22 square yards produce ? 

120. 

1. If 3 acres of land cost $465.90, how much can be bought 
for $6716.725? 

^ 2. From 0.315 of a gallon take 2.25 pints. 

3. $19.68f is 2^ per cent of what sum? 

4 A, B, and C rent a farm for $270. A puts 200 sheep 
on it ; B, 150 ; and 0, 100. After 6 months A sells 
f of his flock to 0, and 3 months later B sells i of 
his to A. How much of the rent should each pay 
at the end of the year ? 

6. How many times a minute does the wheel of a carriage 
turn, when the carriage is driven at the rate of 
14^ an hour, and the diameter of the wheel is 120'"? 
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121. 

L If a man walks 11™ in 5 seconds, how many kilometers 
can he walk in an hour at the same rate ? 

2. Find the cost of repairing a road S7 yards 1 foot 10 
inches long, at the rate of $4 a rod. 

& A cask that weighs 236 pounds 4 ounces ^W^ sinks in a 
square cistern of water, whose edge is 2 feet 6 
inches. If the cask is removed, how far will the 
water sink in the cistern, reckoning the weight of a 
cubic foot of water to be 1000 ounces ? 

4. A man paid $45.10, including a duty of 10 per cent, for 
a watch. How much was the duty ? 

6t If 19 men can build 38 yards of wall in 12 days, how 
• many will build 96 yards 2 feet 3 inches in 21^ 
days? 

122. 

1. Find the amount of $875 at the end of 1 year and 

3 months, at 4 per cent per annum, compound inter- 
est, the interest accruing quarterly. 

2. If 12 men build a wall 60 feet long, 4 feet thick, and 

20 feet high in 24 days, working 12 hours a day, 
how many men will it take to build a wall 100 feet 
long, 3 feet thick, and 12 feet high, in 18 days, 
working 8 hours a day ? 

8. If th^ specific gravity of sea-water is 1.026, and that of 
olive oil is 0.915, what is the weight of a hektoliter 
of each in kilograms? 

4. What must be the length of an inner edge of a cubical 

box which will hold 10 cubic feet ? 

5. An agent, charging 2i per cent commission, receives for 

his services $313. Find the amount of his sales. 
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123. 

1. An agent received $5922 with which to purchase goods, 

and is allowed 5 per cent commission on his pur- 
chase. If the $5922 covers the cost of the goods 
and his commission, how much was his commission ? 

2. How much per cent above cast must a man mark his 

goods in order that he may take off 30 per cent 
&om the market price, and still make 30 per cent 
on the cost? 

8. If a pint contains 28| cubic inches, how many pints are 
there in a cubic foot of water ? 

4. If 14 liters of water be poured into a vessel containing 
6 liters of sulphuric acid, specific gravity 1.84, ana 
the mixture shrink to 19.944 liters, what is the spe- 
cific gravity of the mixture ? 

6. Find 0.015 of 17 acres 130 square rods. 

124. 

1. If 5 needlewomen can finish a certain quantity of work 

in lOf days of 9f hours each, how long would it take 
3 needlewomen to do twice the same work, reckon- 
ing 10 hours to the day ? 

2. Find the square root of 0.196 to four places of decimals. 

3. Find the greatest common measure of 837, 1134, and 

1347. 

4. A ship carries 5 chronometers, and estimates Greenwich 

time by the mean time of the five. Two. of them 
lose respectively 39 seconds in 35 days, and 4.3 
seconds in 6 days ; the others gain respectively 5 
seconds a week, 1.3 seconds a day, and 23 seconds in 
14 days. By how much will the estimated time be 
in error after a cruise of 176 days? 

6. How many square meters of surface will 240 sheets 
cover, if the sheets are 303°"" long and 195"" wide? 
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125. 

1. A bankrupt owes $5050. His assets are $378.75. How 

many cents does he pay on a dollar ? 

2. If 36 men dig a trench 72 yards long, 4 yards wide, and 

3 yards deep, how many men will be required to 
dig one 80 yards long, 4 yards wide, and 6 yards 
deep in the same time ? 

3. Reduce to its simplest form the expression 

4 A person invests $6534 in 3 per cent stock at 90, and 
on the stock rising to 91 transfers his stock to 3 J per 
cent stock at 93^. How is his annual income 
affected? 

6. Olive oil costs 60 cents a kilogram. What is the price 
of a hektoliter, if the specific gravity of the oil is 
0.914? 

126. 

1. The distance between two places measured on a military 

map is 156"°'. What is the actual distance between 
the places if the map is made on the scale of 1 to 
80,000? 

2. How many horses will be required to plough 117 acres in 

35 days, if 10 horses can plough 13 acres in 7 days ? 

3. If I buy 3090 yards of cloth at 92^ cents per yard, and 

sell the whole for $3205.87^, what is the gain per 
cent? 

4. Find the amount of $7123.13 at 4 per cent, for 2 years 

and 3 months, compound interest. 

6. How many bricks 81 inches long, 41 inches wide, 2 J 
inches thick can be stored in a building 17} yards 
long, 10 yards wide, and 8} feet high? 
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127. 

1. How many panes of glass 40"" by 80" will be required 

for the windows of a house if the total surface of 
measurement of the glass in the windows is 203.52**"? 

2. A 20 horse-power engine pumps 40 gallons of water 

from a pit 100 yards deep in S hours. What quan- 
tity of water will an engine of 85 horse-power 
pump from a depth of 235 feet in 141 days, work- 
ing night and day ? 

8. A speculator buys 280 yards of carpet, expecting to 
sell the whole at $1.38 a yard, and thereby make 
15 per cent profit ; but 40 yards being ruined, what 
did he gain or lose per cent by selling the remainder 
at the expected rate ? 

4. If a piece of land is bought for $3500, and a man who 

owns J of it sells ^ of his share for $800, how much 
does he gain per cent by the transaction ? 

5. Extract the cube root of 1.105507304. 

128. 

1. A tank is 1.50" wide, 3.20" Ions, and 80"" deep. How 

many kilograms of alcohol, specific gravity 0.80, 
will be required to fill it one-third full ? 

2. How many men working for 11 cents an hour for 23 

days of 9 hours can earn the same wages as 22 men 
working for 11^ cents an hour for 18 days of 9^ hours. 

3. If goods cost $ 75.87^, at what price must they be sold 

to gain 17J per cent? 

4. A can mow f of a field in 7J days, B can mow f of 

the same field in 9} days. In what time can A and 
B together mow the field ? 

6. A train travels a certain distance in 4^^ hours at the 

rate of 16|^ miles an hour. How long will a train 
coing 19 J miles an hour take to travel the same 
distance ? 
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129. 

1. A rectangular sheet of tin of uniform thickness is 86 

wide, 2.7" long, and weighs 536*. What is its 
thickness, reckoning the specific gravity of tin at 
7.3? 

2. I pay for 180 yards of cloth at 92^ cents per yard, but 

it is measured with a yard-stick f of an inch short. 
How much money does the seller unfairly take ? 

3. What must a person have invested in 3 per cent stock 

at 93^, if a transfer of f of his capital to 6 per 
cent stock at 125 would increase his income $14.80? 

4. If 20 shillings weigh 3 ounces 12 dwts. 12. grains, and 

contain 5 dwts. lOJ grains alloy, how much pure 
silver is there in a half-crown (2 J shillings) ? 

6. Express by a common fraction the difference between 

2.535 and 2.535. 

130. 

1. A, B, and C rent a field for $25.62. A puts in 15 

sheep for 6 months, B 45 sheep for 8 months, C 81 
sheep for 4 months. What should each pay toward 
the rent? 

2. The top of a building 236 feet high is reached by a 

flight of steps, each 12"" high. Find the number 
of steps, if a meter is taken as equal to 3 feet 3i 
inches. 

3. How many ars of land in a strip 1*" long and 7" wide ? 

4. An executor of an estate finds it encumbered with debts 

to the amount of $4322.50 over and above its real- 
ized value of $10,729.50. How many cents on a 
dollar can he pay the creditors? 

6. Extract the cube root of 437.245479. 
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131. 

1. What fraction of a pound avoirdupois is a pound Troy, 
and what fraction of an ounce Troy is an ounce 
Avoirdupois? 

2. Simplify [jY^r^ + 3^:2^; ^ f^TS 

3. Find the weight in kilograms of a bar of gold 10°" long, 
30""* wide, and 26"" thick, its specific gravity being 
19.36. 

4 If $15 be gained on $360 in 8 months 15' days, what 
sum will gain $21 in 1 year 6 months? 

6i For how much must a man. give his note to a bank, on 
4 months at 6 per cent, to obtain $500? 



132. 

L What sum will amount to $1104.75 in 3 years at 3 J per 
cent, compound interest ? 

2. What annual income will be produced by $13,000 in a 

3i per cent stock at 91 ? 

3. If the circumference of a coach-wheel measures 17 feet 

7.2 inches, how often will it turn round in travelling 
8 miles 264 feet ? 

4. Beduce to its lowest terms HH . 

6. If a square meter = 1550.031 square inches, find to the 
fifth decimal place the number of square centimeters 
in a square inch, and the number of acres in a hektar. 
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133. 

1. A tradesman's prices ar.e 20 per cent above cost price. 

If he takes 10 per cent off from the bill of a custo- 
mer, what per cent profit does he make ? 

2. If a man can do a piece of work in 77 hours, and a boy 

can do the same work in 121 hours^ in how many 
hours, minutes, and seconds can they do it, working 
together? 

3. If the cost of papering a room 8i yards long, 6) yards 

wide, with paper 2 feet wide at 8 cents a yard be 
$ 14.32, find the height of the room. 

4k If 8 per cent more be gained by selling a horse for 
183.25 than by selling him for |81, what is the 
cost of the horse ? 

6. If a cubic yard = 0.76453'*™, find to the fifth decimal 
place the number of cubic centimeters in a cu{)ic 
inch, and the number of steirs in a cord. 

134. 

L By selling out $4500 of 5 per cent stock at 112}, and 
investing the proceeds in a 7 per cent stock, a per- 
son increases his income by $168.75. What is the 
price of the 7 per cent stock ? 

a Simplify 2H X ^H- 

3. If a gram = 15.43235 grains, find to the fifth decimal 
place the number of pounds Avoirdupois in a kilo- 
gram and in a metric ton. 

4t An article which costs $ 95.76 per cwt. of 112 pounds is 
retailed at $1.08 a pound. If there is a waste of 
5 per cent, what is the rate per cent of profit? 

6. Find the square root of 0.1 to four places of decimals. 
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135. 

1. Find the L.O.M. of 7, 11, 21, 63, 91, 99, 117. 

2. A plate of iron 137'" long,' 643'»'" wide, 43.1"- thick 

weighs 277.54*'*. What is its specific gravity ? 

3. If 135 men can dig a trench 48 yards long, 1 foot 3 

inches wide, 3 feet 9 inches deep, in 5 days of 6 
hours, how many men will be required to dig a 
trench 90 yards long, 2 feet 6 inches wide, 3 feet 
deep, in 27 days of 10 houi-s ? 

4 A man has £ 10 13 a. ^d. & week in rents. His tenants 
cheat him out of -^ of his rent ; he pays 4 c?. in the 
pound for collection, and 9i d. in the pound for 
taxes. How much a week has he to spend ? 

5. Divide 4900 by 0.07, multiply the quotient by 0.63, and 

divide the result by 0.049. 

136. 

1. If -jAf of a cargo be worth $750, how much is -^ of ^ of 

it worth? 

2. A parcel of 5 pounds 7 ounces is carried 120 miles for 

40 cents. How much will it cost to carry 16 pounds 
5 ounces a distance of 90 miles at the same rate ? 

3. If a meter = 39.37043 inches, find to the fifth decimal 

place the number of centimeters in an inch, and the 
number of kilometers in a mile. 

4 Find the cube root of 7.6 to four places of decimals. 

6. A person, by selling an article which cost 60 cents a 

pound at 67 i cents a pound, makes 5 per cent more 
profit than if he had sold the whole for $267.67 J, 
Find the amount sold. 
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137. 

1. Find the sum of % 7^^, 8,%, ^9, 10^, 12f . 

2, A garrison of 1000 men, provisioned for 60 days, was 

reinforced at the end of 18 days, and the provisions 
were exhausted at the end of 30 days from that 
time. Of how many men did the reinforcement 
consist? 

5. Two engines 40 miles apart are approaching each other 

at the rates of 25 and 35 miles an hour. Determine 
the time and place of their meeting. 

4 Find the simple interest on $2187.50 for 219 days at 4} 
per cent, reckoning 365 days to the year. 

6. Find the area of a field 225"" long, 100" wide. Express 

the answer in hektars and ars. 

138. 

1. From 2000 subtract 852.2534, and divide the remainder 

by 16.38. 

2. If I invest $ 1200 in 3 per cent stock at 72, what is my 

income, and what rate per cent do I get on my 
investment? 

3. If $36 worth of bread will be sufficient for 12 men 8 

months, when corn is $ 1 per bushel, how many men 
will require $100 worth of bread for 12 months, 
when corn is $1.31} per bushel? 

4. Find the time required to travel 31^ 150", at 1 minute 

28 seconds a kilometer. 

6. A broker receives $6150 to invest in cotton at 101 cents 
a pound. His commission is 2 J per cent for buy- 
ing. How many pounds of cotton can he buy ? 
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139. 

1. A collector's commission for collecting taxes, at 1} per 

cent, is $41.31. What is the sum collected ? 

2. How many yards of carDeting 2 feet 8 inches wide will 

be required for a noor 19 feet 7 inches long, 16 
feet 9 inches wide, if the strips run across the 
room, and 2i yards are allowed for waste in match- 
ing the pattern. 

8. Find the value of a carboy (17*) of sulphuric acid, 
specific gravity 1.841, at 5 cents a kilogram. 

4. If the ratio of the circumference to the diameter be 
3.1416, find the diameter of a cylinder whose cir- 
cumference is 16J- feet. 

6. How much more income will a person have by trans- 
ferring $3976 of 3 per cent stock into 3 J per cent 
stock, if the price of the 3 per cent stock is 93f , 
and of the 3i per cent stock 99f ? 

140. 

1. Find the bank discount upon a note of $587, given 

Feb. 29, 1880, for 3 months, and discounted April 
30 at 6 i per cent. 

2. Determine the number of cubic meters in a box 2 yards 

long, 1 yard wide, and 2J feet deep, reckonmg a 
cubic yard = 0.76463«^". 

3. A reservoir is 24 feet 8 inches long, and 12 feet 9 inches 

wide. How many cubic feet of water must be 
drawn off to make the surface sink one foot ? 

4. Divide 200 acres into four parts proportional to the 

numbers 50, 35, 80, and 9. 

6. Extract the cube root of 946,966,168. 
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141. 

1. If coffee worth 66 cents, 77 cents, and 57 cents per 

pound be mixed in equal quantities, and the mix- 
ture sold at 70 i cents per pound, what is the gain 
or loss per cent ? 

2. If 3 men, working 11 hours a day, can reap 20 acres 

in 11 days, how many men, working 12 hours a 
day, will reap a field 360 yards long and 320 yards 
broad, in 4 days? 

8. Find in yards the side of a square field containing 15 
acres 109 square rods 3 square yards. 

4. A man walks 10} miles the first day, 16J, 18J-, 27^, 
21J miles on the four following days respectively. 
He then returns home by the same road in four days. 
What was his average daily walk on his way home 
and on his whole journey ? 

6. How many tons of air, specific gravity 0.00129206, in a 
space 70" by 50" by 35" ? 

142. 

1. By selling a horse for $64.75, 1 lost 7} per cent. What 
per cent should I have eained by selline him for 
173.50? 

i. The* proceeds of the income tax at 5d. in the pound 
was equal to £5,250,000. How much would the 
proceeds be, if the tax was 5 per cent ? 

8. Find the number of liters in a vat 2" by 75°" by 50°". 
Also find the weight in kilograms of sulphuric acid, 
specific gravity 1.840, required to fill it. 

4. One horse goes 1} miles in 2 minutes 26 seconds; 
another, If miles in 3 minutes 36 seconds. How 
much per cent does the first one go faster than the 
second ? 

6. Find the greatest common measure of |-J, 2J, 4, and 5i. 
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143. 

1. Find the least common multiple of ^, 2^, 5, 6^, and ^. 

2. By selling goods for $116.85 I lose 5 per cent. For 

what should 1 sell them to gain 3} per cent ? 

3. A spends i of his money, then i of the remainder, and 

then i of what he has left. He finally has $25. 
How much had he at first ? 

4 Make out a bill and receipt it, and show how much 
change there will be from a twenty-dollar bill : 

3i cwt. of coal, at 21 cents a cwt. ; 13 pounds of 
cheese, at 15i^ cents per pound ; 21 pounds of 
tea, at 80 cents per pouna ; 17 pounds of sugar, 
at 11 cents per pound ; 3i yards of flannel at 
47 cents per yard ; 29 yards of gingham at 21 J 
cents a yard. 

6. Find the number of sters in a pile of wood 4.50" long, 
2r wide, and 2.50" high. 

144. 

1. If 7 men earn $31 in 9t days, how much will 17 men 

earn in 20f days ? 

2. Two persons have each a capital of $12,000. The one 

invests in 3 per cent stock at 904 ; the other in 5 
per cent stock at 103|. What is the difference in 
their incomes ? 

3. If I buy 14 sheep for $157.29, and sell 6 of them for 

$7.20 each, for how much a head must the re- 
mainder be sold, that I may gain 4 per cent on the 
whole? 

4. Find the G.O.M. of 1908, 936, 630, 21,294, 306. 

5. A hektoliter of rape-seed weighs 63^', and 32* of oil can 

be extracted from it. How many kilograms of the 
seed will it take to make a hektoliter of the oil ? 
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145. 

1. The volume of a cube is 2 cubic yards 14 cubic feet 146 

cubic inches. Find its edge, and also its diagonal 
to two places of decimals. 

2. By using false weidits a grocer receives 17 cents instead 

of 16 cents. Find the number of ounces in his false 
pound, and his gain per cent. 

8. A railway pays Si per cent dividend. At what price 
will its shares give 4 J per cent to a purchaser ? 

4 A person sells his 3 per cent stock for 73i, and buys 
with the proceeds 3 J per cent stock at 81i, thereoy 
increasing his income ^4.50. How much 3 per cent 
stock has he ? 

6. Reduce 150 hektars to acres, supposing a square meter 
equal to 1.196 square yards. 



146. 

1. A profit of $ 127.60 is made by sellinfj 2552 pounds of 

butter at 45 cents a pound. Find the cost per 
. pound and the gain per cent. 

2. For what sumi must I insure ^oods worth $2192 at 2i 

per cent, so as to cover their value and the premium 
paid? 

S. If $11.20 worth of paper is required for a room 25 feet 
3 inches long, 19 feet 9 inches wide, and 12 feet high, 
when the paper is i of a yard wide, find the cost of 
each yard of paper. 

4. Find the price of paving a courtyard 25.34" long, 

18.36" wide, at $1.08 per square yard. (Square 
meter = 1.196 square yards.) 

5. Find within an inch the diagonal of a square field con^ 

taining 3i acres. 
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147. 

1. Find the difference between 30 chains, 15 links, and 

126 rods. Express the answer in yards and decimal 
of a yard. 

2. Find the number of feet, board measure, in a stick of 

timber 15 inches square and 32 feet long. 

3. A watch is 10 minutes too fast at noon on Monday, and 

loses 3 minutes 10 seconds a day. Find the time 

•indicated by the watch when the true time is a 

quarter past ten on the Sunday morning following. 

4t Find the cost of 5 acres 127 square rods 88 square 
yards at $161.33i per acre. 

6i Find the weight in metric tons of a block of stone 
12.87™ long, 7.14™ wide, 83*» thick, if the specific 
gravity of ^e stone is 2.5. 

148. 

1. From two places which are 154 miles apart two persons 

set out to meet each other, one walking at tne rate 
of 8 miles in 2 hours, the other 5 miles in 4 hours. 
In how many hours will they meet ? 

2. A regiment was reduced to 520 men after engaging in 

two battles, in the first of which it lost 1 man in 
every 25, and in the second -A- of the remainder. 
How many men were there at nrst ? 

3. Find the cube root of 11 to four places of decimals. 

4 Frenchmen, on the average, consume yearly 1 160* of coffee 
and 9' of tea; and Englishmen, 473* of coffee and 
1679* of tea. If tea be Ss. and coffee Is. Sd. per 
pound, and a franc be worth 10} c?., find in francs the 
value of an Englishman's consumption above a 
Frenchman's. 

6» Find the value of 2 pounds 5 ounces 8 dwts. 4 grains 
of silver at $125 an ounce. 
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149. 

1. Find the cost of 30 3-inch planks, 24 feet long and 11 

inches wide, at $ 15 per M. 

2. An agent sells 2200 barrels of flour at $4.50 a barrel, 

and charges 2i per cent commission. He invests 
the proceeds in steel at 1 J cents a pound, charging 
li per cent commission. What is nis entire com- 
mission ? 

8. Two circular gold plates, each 1 inch thick and 6 and 
8 inches in diameter respectively, are melted into 
one plate of the same thickness. Find the diameter 
of tnis plate, knowing that the area of a circle 
varies as the square of its diameter. 

4. Find the cube root of 0.25 to four decimal places. 

6. How many miles will be travelled in 1 hour 28 min- 
utes 21 seconds at the rate of 50*^" an hour ? 



150. 

1. An agent sells IQOO barrels of flour at $5.50 a barrel, 

and charges 2i per cent commission ; expenses for 
freight, etc., are $500. With the net proceeds he 
buys sugar at 6t cents a pound, charging 2} per 
cent commission. How much sugar does he buy? 

2. Find the number of feet board measure in 25 joists, 

each 6 inches by 4 inches, and 14 feet long. 

8. Find the value of 3 pounds 8 ounces 16 dwts. 12 grains 
of gold at £3 17 s. 10 J c?. per ounce. 

4. A pond whose area is 3 acres is frozen over with ice 
to the uniform thickness of 6 inches. If a cubic 
foot of ice weighs 896 ounces, find the weight of 
ice on the pond m long tons. 

6. A jar full of water weighs 1.325^ ; filled with mercury, 
it weighs 12.540^'. What is the capacity of the 
jar and its weight? The specific gravity of the 
mercury is 13.59, 
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I. 

BowDoiN College, Brunswick, Mb. 

Examination for Admission, June^ 1883. 

1. Find the difference between 0.0000005 and 0.00005. 

2. Change 0.03125 to a common fraction in its lowest terms. 

3. If the year is considered 365.25 days instead of 

365.242264, how great will the error be in 1880 
years? 

4. The dividend is 7423.973, the quotient is 12.130, and 

the remainder is 0.413. What is the divisor ? 

5. What is the cost of 60.5 tons of coal when 0.9 of a ton 

cost $6.66? 

6. Find the square root of 6.7081. Of 0.004 to the nearest 

ten thousandth. Of -g^. 

7. Reduce 6453"" to kilometers. 4.15" to centimeters. 

6.45* to milliliters. How many decigrams does a 
dekaliter of pure water weigh ? 

n. 

Dartmouth College, Hanover, N.H. 

Enirance ExaminaHon, June^ 1883. 

1. Find the G.C.D. of 66, 308, and 506. 

2. Divide ?i by i±\. 

7 J M-i 



78 EXAMINATION PAPERS. 

* 

3. Give the value of the kilometer in feet ; of the kiloliter 

in gallons ; of the kilogram in pounds. 

4. If there is a gain of 12^ per cent on tea at 90 cents per 

pound, what would be the gain per cent at 84 cents 
per pound ? 

5. Find \j ' to four decimal places. 

i0.0o25 

III. 

Brown University, Providence, R.I. 

JExamination for Admission, June, 1883. 

1. Reduce J of 6 per cent of 1.05 ~ ^ of -j^^ to the simplest 

form. 

2. If 17 men can reap a field in 9 days, how long would it 

take to reap half of it if 5 men refuse to work ? 

3. A man bought 200° of cloth in France at 16|^ francs a 

meter; he paid 12^ cents a yard for duty and 
freight, and sold it in Boston at $4.62^ a yard. 
What was the gain ? (1 franc = 19.3 cents.) 

IV. 

Mass. Institute op Technology^ Boston, Mass. 

Mitrance Examination, June, 1882. 

1. Find the L.C.M. of 105, 476, and 306. 

2. A grocer makes a mixture of which 21.5 pounds contains 

^ pound of rye, 12 pounds of wheat, 5 pounds of oats, 
and 4 pounds of barley. How much of each ingre- 
dient will be contained in 100 pounds of the mix* 
ture? 
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3. Reduce to a decimal fraction Y , and from it subtract 

0.01 of }. ^-^^^ 

4. In how many days will $3245 gain $80 at 7 per cent, 

simple ii^terest? 

5. Find the G.C.D. of 119 and 231. 

6. Find the cub© root of 0.012326391, 

7. How many liters are contained in a cubical box 13 

inches long, 13 inches wide, and 13 inches deep on 
tha inside ? (Given that 1~ = 39.37".) 

8. How many grama of diatiUed water will such a box 

contain ? 

V. 

Sntranee Examination^ Sepi.^ 1882. 

1. Beduce ^f ~"f? to its amplest form. 

2. Reduce -^ to a decimal fraction. 

3. A and B together have $136, and J of A*s money is 

equal to f of B'b. How much has each? 

4. At $6.25 per ton, how many tons of coal can I buy for 

$1000, and allow 2^ per cent commission? 

5. Find the square root of 0.00028562 to ten-thousandths. 

6. Floor 10" by 6.5°, carpet 90*'" wide ; find cost of carpet 

at $1.25 per meter. 

7. In a parallelogram, given base = 640**°, altitude = 

180**" ; find area in hektars, 

8. A cylindrical vessel 1"* high is made of sheet-iron 2** 

thick, and holds 100^. What is its outer diameter? 
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VI. 

Habvabd College, Cambridge, Mass. 

Examination for Admission^ June^ 1883. 

1. Find the difference between 3J X 6|| and ^^' 

2. A field is 38^ rods long, and 87} rods wide. Find its 

area in acres and square rods. (Acre = 160 square 
rods.) 

3. Find all the factors common to 1001 and 616. 

4. The distance from Boston to Albany is 320*°*. Find the 

distance in miles, assuming the meter to equal 3^ 
feet. 

5. A man, travelling 9 hours a day, goes 234 miles in 15 

days. How far can he go in 30 days, travelling 8 
hours a day ? 

vn. 

Tale College, New Haven, Ct, 

Examination for Admission, June, 1883. 

1. Divide 82.1 by 41, 8.21 by 0.41, and 0.821 by 410. 

Carry the result in each case to four decunal places. 

2. Find the value to three decimal places of 



V(0.146/+ (0.063)*. 
3. Divide ^ + f-+ A x J by 



133 



Jof5i '^i ^^ 141 
4. Some sugar is adulterated as follows : -^ is worth 8 
cents per pound, ^ is worth 10 cents per pound, -^ 
is worth 12 cents per pound, and the remainder, 33 
pounds, is sand. What is the mixture worth per 
pound? 
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5. Bank stock which sells at 170 pays an annual dividend 

of 12 i per cent. What rate of interest does a buyer 
receive ? 

6. Find the depth in meters of a cubical cistern which has 

a capacity of 30,000*. Give the result to three deci- 
mal places. 

vin. 

Sheffield Scientific School, New Haven, Ct. 

Entrance Examination, June, 1883. 

!• Find the G.C.D. of 36,864 and 20,736. 

2. Multiply f of ^ by f of i- 

3. (i.) Give the table of metric weights. 

(ii.) A cubical cistern holds 1331*' of water ; what is the 
length of an inner edge ? 

4. Divide 67.56785 by 0.035, and multiply the result by |. 

Explain the position of the decimal point after 
division. 

5. How much money should be received on a note of 

$ 1000, payable in 4 months, discounting at a bank 
where the interest is 6 per cent ? 

6. If a man travel 117 miles in 15 days, employing only 

9 hours a day, how far would he go in 20 days, 
travelling 12 hours a day ? 

7. Extract the square root of 10 to five places. 



Entrance Examination, Sept., 1883. 

1. (i.) Select the prime numbers between 50 and 100. 
(ii.) What is the least number that can be exactly 
divided by ^, 2J, 5, 6^, and ^^f 
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S. Reduce 0.00096 to its simplest equivalent common frac- 
tion. 
8. 7465 is 33^ per cent of what number ? 

4. A broker bought 84 shares of railroad stock at 19 per 

cent discount. He sold 85 shares at 27} per cent 
discount, and the balance at 8 per cent discount. 
Did he gain or lose, and how much ? 

5. Calculate the cube root of 3.7 to five decixaal places^ 

6. Give the approximate value of the meter in feet ; of the 

kilogram in pounds Avoirdupois. 

7. Find the weight in kilos of 15 gallons of water. 



A)EHXB9T College, Amheest, Mass, 

&aminahon far Admission^ June^ 1883. 

1. From 10 take six millionths. 

2. Divide 3.6412 by 400. 

3. Reduce 0.0625 to a common fraction in its lowest terms. 

4. Find the G.C.D. of 1235 and 1495. 

6. How many rods of fence will be required to enclose 640 
acres of land in a square form? 

6. What is the difference in time between Boston and San 

Francisco, the longitude of the first being W. 71° 3' 
30", and the second, W. 122° 24' 40"? 

7. Sold a pair oxen for $175, and gained 5 per cent ; what 

per cent would 1 have gained if I had sold them for 
$200? 

8. If 6 men in 15 days earn $135, how many dollars will 9 

m«4 earn in 18 days? 

9. What is the wei^t of 27" of water? 
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Williams College, Williamstown, Mass. 

Entrance Examination, June, 1883. 

1. Reduce ^ to a decimal, and extract the square root to 

three places. 

2. How long must the side of a square lot be to contain 

one acre of ground ? 

3. Find the interest on $1385.50 for 23 days at 7 per cent. 

4. Reduce 532""" to miles. 



Tufts College, College Hill, Mass. 

Examination for Admission, June, 1881. 

1. Find the L.C.M. of 108, 217, 54, 31. 

2. Find the prime factors of 927, 342, 861. With these 

prime factors get the G.C.D of the given numbers. 

3 Reduce the fraction 



i-of^4 §of^ 
12 I 4 11 

4. If the rate of discount is 5 per cent per annum, how 
much can be obtained on a note for $600, payable 
in 4 months, discounted at a bank ? 

6. If from the retail price of a book 20 per cent is deducted, 
and a discount of 10 per cent is made on the bal- 
ance, and then the book sells for $1.33, what is the 
retail price ? 

6. What is the meter ? Name its subdivisions. In 9780" 

how many kilometers? Give the units of volume in 
the metric system; also, of weight. 

7. What weight of mercury will a vessel contain whose 

capacity is 20*®", the mercury being 13.5 times as 
heavy as water ? 
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Trinity College, Hartford, Ct. 

Examination for Admission, June, 1883. 

1. From the sum of 3f and 4f subtract 6^, multiply the 

difference by f of |^ of 88, and find what fraction 
the product is of 999. 

2. Find the amount of $ 342.42, from Feb. 5, 1879, to March 

15, 1881, with interest at 7 per cent ; and reduce it 
to pounds sterling ? 

3. What is the weight of water in a tank, if it would take 

98 minutes to empty it, at the rate of 8.7* a minute ? 
If it were filled with oil at $18.75 a hektoliter, 
what would the contents be worth ? 



Wesleyan University, Middletown, Ct. 

Examination for Admission, June, 1883. 

1_/J_^f 3_^^5\ 

1. Express the value of ^— ^ ^ exactly as a 

decimal. 

2. What was the amount due January 15, 1883,' on a note 

for $175, dated April 1, 1882, bearing 5 J per cent 
interest ? 

3. A merchant sold } of a certain lot of goods at a gain of 

18 per cent, J at a loss of 5 per cent, and the re- 
mainder at half cost. Did he lose or gain? What 
per cent ? 

4. Extract the square root of 0.01952, carrying the result to 

four places of decimals. 
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5. What is the cost of digging a cellar 3^*^ wide, S*""" 4" 

long, and 2° G***" deep, at the rate of 50 cents a 
stere? 

6. Two men undertake to do a piece of work for $6.00. 

• One could do it alone in 5 days, the other in 8 days. 
With the assistance of a boy, they finish it in 2t 
days. How should the money be divided ? 



Cornell University, Ithaca, N.Y. 

Entrance Examination, June, 1882. 

1. Define: an abstract number, the prime factors of a 

number, a quotient, a mixed number, cube root, 
percentage, bank discount, compound interest. 

2. Get the sum of five, five-tenths, thirty-seven thousandths, 

one-thousand millionths, XIX, MDCCCLXXXI, 

o.is. 

3. Find all the common divisors of 225, 2025, 8100. 

4. Divide f of 91 by i^ of 637. 

5. What is the amount, at compound interest, of $500 for 

2 years 6 months, at 7 per cent ? 

6. Get the square root of 530 to three decimal places, and 

give the reasons for the several steps in the work. 

7. Give the common and the metric tables for liquid meas- 

ure? 

8. How many liters in 10 gallons, 3 quarts, 1 pint, 3 gills, 

the gallon being 231 cubic inches, and the meter 
39.37 inches? 
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Stevens Institute of Technology, Hoboken, NJ. 

Specimen Entrance Examination Paper, 

1. What is a prime number ? 

2. Find the L.C.M. of 36, 48, And 72. Why can it not be 

found by first dividing by 36 ? 

8. Find the G.C.D. of 120, 228, and 720. 

4. If John sells a book for 110 cents, and thereby loses 12 

per cent, what did the book cost him ? 

5. Find the square root of 0.4 to three places. 

6. Find the cube root of 0.8. 

7. Multiply 3 hundredths by 300 thousandths. 

8. Divide 300 thousandths by 3 hundred-thousandths. 

XVII. 

Madison UNivEasmr, Hamilton, N.Yk 

Entrance ExaminJaUon^ June^ 1882. 

10.7 + 15:15 

1, From — subtract , obtaining the 

result to three places of decimals. 

2. Extract the square root of 102.002 to two places of 

decimals. 

8. What is the interest on $ 1584 for 1 year, 2 months, and 
20 days at 7 per cent ? 
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• 

Vassar College, Poughkeepsie, N.Y. 

Specimen Examination Paper for Adrmasion. 
1. Find the greatest common divisor of 256, 480, and 1296. 

3. What is the sum of t^LI and ^-^r^? 

i ^of2i 

4. Divide two thousand five hundred one and four-tenths 

by four thousand one hundred twenty-five ten- 
millionths. Divide 1.29136109 by 184.3, and write 
the quotient in words. 

5. A gentleman bought a yacht for $3500, and sold it at 

a loss of 20 per cent ; the buyer sold it at a gain of 
25 per cent ; what did the latter receive for it? 

6. What sum of money, at 10 per cent compound interest, 

will amount to $8651.60 in three years? 

7. A cistern is 4" long, 24*^ wide, and 80"" deep. How 

much water will it hold m cubic meters? In liters? 

8. The longitude of St. Petersburg is 39° 19' eaat ; of New 

York 74° 41' west; when it is one o'clock in the 
afternoon at St. Petersburg, what time is it at New 
York? 

9. Extract the square root of 4.932841, 
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College of New Jebsey, Princeton, N.J. 

EstarnxnaiMm JQT ilcfontMion, 8€^i.y 1883. 

1. Divide ?| + J b7 1^. 

15 9 •^630 

2. State and demonstrate a mle for finding the greatest 

common divisor of any set of integers ; and make 
use of it to find the greatest common divisor of 
847, 1331, and 1573. 

8. Prove that any circulating decimal may be reduced to 
a rational fraction. To what fraction is the circu- 
lating decimal 0.57 equal 7 

4. Two bodies let fall at different instants from the same 

point are found, -%/ seconds after the latter of 

them started, to have fallen, the one 25", the other 
100". ' These distances being to one another as the 
squares of the times during which the bodies have 
been falling, how many seconds must the one body 
have started before the other ? 

6. What per cent is 3 of 6 ? What is the number to which 

if 2 per cent of itself be added the sum is 516 ? 

6« The amount of a certain principal at a certain rate of 
interest for 6 months is $949.76, and for 1 year at 
the same rate is $1003.52. Required the rate per 
cent and principal. 

7. The dimensions of a room are, length 4" 1*", breadth 

3" 2^", and height 3" 1"". Find its cubical contents 
(in kilosteres) and the area of its walls (in centares). 
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John C. Green School of Science, Princeton, N.Jt 

Entrance Examination^ S^t.^ 1883. 

1. SimpHfy |-±|i. ^ 

2. Find the G.C.M. of 252, 315, 420^ and 504. 

3. Find the square root of 0.434 to three decimals. 

4. If I sell goods at 4 per cent commission, and receive 

$60, what amount have I sold? 

6. Find the edge of a cubical can which will hold 27.57** 
of sulphuric acid, whose specific gravity is 1.8. 



University of Pennsylvania, Philadelphia, Pa, 

Examination for Admission, June, 1882. 

o a- v^ 5^-0.042-2.4+74 
2- Simplify ^ 16V^H-60i ' 

8. Simplify 0.6of 3.3+-i^ofl7+0.4of 5.75-i4^t^. 
^ ^ ^2.625 ^ 2.095238 

4. Extract the square root of 5683 to four places of decimals, 

6. A rectangular piece of ground is 32" 7*" long, and 19"^ 
5"" broad. Find the cost of enclosing it with a path 
1" 5**" broad, at 3 francs 5 centimes a square meter, 
(i.) Path outside of the ground ; (ii.) path part of 
ground. 

0* A house cost $5000, and rents for $25 a month, with 
$25 to pay annually for repairs and $50 for taxes ; 
what is the difference in the income from this and 
from the same money invested in 6 per cent stock 
at 96? 
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University of Michigan, Ann Arbor, Mich. 

JExamination far Admimon^ Jutu, 1883. 

1. Beduce "|^ to a simple fraction, and state the pro- 

cess and principles. 

2. Reduce 2 years 5 months 12 days to years and decimals 

of a year. 

3* Extract the square root of 0.4. 

4. Give the denominations used in linear measure in the 

metric system. 

5. How are the measures of capacity and of weight in the 

metric system related to the linear measures ? 



Lake Forest University, Lake Forest, III. 

Entrance ExamincUionf June^ 1882. 

1. Add ten thousand and one millionth; four hundred 

thousandths; ninety-six hundredths; forty-seven 
millions sixty thousand and eight billionths. 

2. Define integer, compound number, the power of a num- 

ber, a fraction. How many classes of fractions ? 

3. Find the interest of $375.75 for 4 years 5 months and 

25 days, at 4} per cent. 

4. If the wages of 72 men for 5 days is $450, how many 

men may be hired for 12 days for $540? 

6. A can build a wall in 18| days, B in 81} days; how 
long will it take both together to build it? 
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6. What is the present worth of $3471.50, due 3 months 

and 9 days hence, at 7 per cent ? 

7. What is the interest at 4 J per cent of $360.45, from 

July 4, 1873, to November 3, 1875, allowing a credit 
of $75, paid October 5, 1874? 

8. Reduce to equivalent fractions, having a common 

denominator, f of J, 2f , 5f , f of ^ of 3J. 

9. On what principal at 7 per cent, in 1 year and 3 months, 

will the interest be $15.40? 

10. Extract the cube root of 225,866,529. 



Education Department, Ontario. 

Examination for Adrnvtsion to High Schools, June, 1883. 

1. What is the object of division ? Write down the rela- 

tion connecting the divisor, dividend, quotient, and 
remainder. 
Divide one hundred and eight billion four hundred and 
nineteen million seven hundred and sixteen thou- 
sand and one, by eighteen million seven hundred 
and forty-eight thousand and five. 

2. Find, by *' casting out nines,** whether the following is 

correct : 349,751 X 28,637 = 10,015,819,397. 

Find the weight of 500,000 bricks at 4 pounds, 2 ounces 
each, and the cost, in dollars and cents, at 27 s. 6 c?. 
a thousand, allowing 4s. 2d. to make a dollar. 

8. A merchant received from England the fallowing in- 
voice in sterling : 
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375 tons iron plates, at £8 15 «. 6 c?.; 107 i tons bar 
iron, at £11 14«. ; 10 tons bulb iron, at £10 10 s. ; 
17 tons T iron, at £15 10«. ; 48 tons steel, at £18 
78.6d.\ 15 tons rivets, at £ 11 1 s. Find the amount 
of this invoice in Canadian currency, allowing the 
shilling sterling to be equal to 24^ cents. 

4. At $1.75 per rod, what will it cost to fence a piece of 
land 63.5 rods long, and 27.75 rods wide? 

6. SimpUfyl-i + ^-T,|iT+7lHT = ttMH; and 
4t^ + 5.8i - 2.5 __ 441 
4^ of 32 of 0.45 3760* 

6. Gunpowder is composed of nitre, charcoal, and sulphur, 

in the proportion of 15, 3, and 2. A certain quan- 
tity of gunpowder is known to contain 20 cwt. of 
charcoal; find its weight, and also the weight of 
nitre and of sulphur it contains. 

7. Bought 360i gallons of wine at $2.60 a gallon ; paid for 

carriage, $ 17.20, and for duties, $86.50. If ^ of it 
be lost by leakage, at what price must the remainder 
be sold to gain $50 on the whole transaction ? 

8. Find the interest on a note for $257.81, dat^d January 

3, 1883, and paid April 6, 1883, at 8 per cent per 
annum. 

9. The length of a second's pendulum is 39.37079 inches ; 

if 64 French meters are equal to 70 yards, by what 
decimal of an inch will the length of a second's pen- 
. dulum differ from one meter ? 

10. At what times between 4 and 5 o'clock are the hands 
of a clock (i.) coincident ? (ii.) at right angles? 
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Education Depaetment, Ontaeio. 

Examinottion of Third CIom Teacher^ July, 1383. 

1 

1. Add together f of £13, i of ^ of f of £2 12«., and f 

of 9d, ^* 

Beduce 13 «. 4^ d. to tlie decimal of 19$. 6^. 

2. Find by practice the value of 8596 pounds, at £10 18 «. 

7\d. each. 

8. A person borrows $500 on April 10, and on June 22 
pays his debt with $510.20. At what rate per cent 
per annum was he charged interest? 

4. A man having a certain sum of money to invest has an 
opportunity of purchasing 7 per cent stock at 95, 
but delays until it has risen to 110. What per cent 
is his income less than if he had purchased at the 
first price ? 

6. At an international exhibition, one country was awarded 
5 gold, 9 silver, and 11 bronze medals; and an- 
other, 4 gold, 15 silver, and 10 bronze. Find a 
ratio of values for such medals that these countries 
may be regarded as equally fortunate. 

6. In a box there is a certain number of sovereigns, three 

times as many guineas, and twice as many marks 
(13 «. 4<i.) as guineas. The entire amount in the 
box is £815. How many coins of each kind are 
there ? 

7. Find when first after 2 o'clock the hour and minute 

hands of a clock make an angle of 60 degrees with 
each other. 
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8. For each of three succeeding months the population of 

a north-west town rose 50 per cent ; and at the end 
of the third month was 2700. What was the popu- 
lation at the beginning of the time ? 

9. Leap year is omitted once in every century, except 

those centuries whose number is divisible by 4. 
What is the average length of a year ? 

10. A cube is formed of a certain number of pounds Avoir- 
dupois of a substance, and the same number of 
pounds Troy of the same substance. What propor- 
tion will a side of the cube bear to a side of a cube 
formed of the same number of pounds as before, but 
all Avoirdupois? (175 pounds Troy = 144 pounds 
Avoirdupois.) 



Education Department, Ontabio. 

Examination of Second Class Teachers, July, 1883. 

1. Prove that J of f = •^. 

Simplify (2^ of 3^)+ t-(H of lA)-(lf of ^ of ^). 

2. The pendulum of one clock makes 24 beats in 26 seconds ; 

that of another, 36 beats in 40 seconds. If they 
st«irt at the same -time, when first will the beats 
occur together? 

8. A can do as much work in 4 hours as B in 6 ; and B in 
3J as C in 5. A does half a certain piece of work 
in 12 hours ; in what time can it be finished by B 
and C, working separately equal times, and C suc- 
ceeding B ? 

4. A note for $500, made March 9, at 3 months, is dis- 
counted April 11, at 8 per cent. What is received 
for the note ? (True discount.) 
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5. The unclaimed dividends on a certain amount of fitock 

which pays 6 per cent per annum amounted in 3 
years to $1152. The stock was sold at a discount 
of 12|- per cent on its par value. What sum was 
realized ? 

6. Teas at 3s. 6c?., 4«., and Gs. a pound, are mixed to pro- 

duce a tea worth 5 s. a pound. What is the least 
integral number of pounds that the mixture can 
contain ? 

7. A man buys 150 pounds of sugar, and, after selling 100 

pounds, finds he has been parting with it at a loss 
of 5 per cent. At what rate per cent advance on 
the cost must he sell the remaining 50 pounds that 
he may gain 10 per cent on the entire transaction ? 

8. Each member of a pedestrian club walks as many miles 

as there are members in the club, and the expense 
of the trip is for each member as many pence per 
mile as there are members in the club. The total 
expense is £50 13s. 11 cf. How many members are 
there ? 

9. The hour, minute, and second hands of a watch are on 

concentric axes. When first after 12 o'clock will 
the direction of the second hand, produced back- 
wards, bisect the angle between the hour and the 
minute hands ? 



Education Department, Ontario. 

Examination of Third and Second CIom Teachera, JuLy^ 1883. -^ 

Mental Arithmetic. 

1. A hall- way is 90 inches wide, and takes 25 square 
yards of oil-cloth to cover it. How long is it ? 
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2. A gentleman travels from Toronto to Montreal and 

back. He goes at an average rate of 38 miles per 
hour, and returns at an average of 30 miles per 
hour, and he finds that he occupied one hour longer 
in returning than in going. Find the distance from 
Toronto to Montreal. 

3. A can do a piece of work in 7 days, and B can do it in 

8 days. A works at it for 2} days, and B works at 
it for 3 days. C then finishes it in 3} days. In 
how many days could C have done the whole work 
alone? 

4. By selling an article for $21 I would lose 12} per cent. 

At what should I sell it in order to gain 12} per 
cent? 

6. A merchant marked his goods at an advance of 60 per 
cent on cost. He gave one of his customers a dis- 
count of 15 per cent off the marked price. What 
was his gain on $6.80 received from that customer? 

6. How much stock must I sell out of the 3} per cents, at 
84, to enable me to buy $7700 4 per cent stock, the 
value of the stock being proportional to the divi- 
dends they pay ? 



Education Depaetment, Ontario. 

Examination of First O^om TeacJiera, July, 1883. 

1. Define a recurring decimal, and classify the several 
kinds. 
Prove, in any way, a rule for converting a mixed circu- 
lating decimal into its equivalent vulgar fraction, 
and apply your rule to convert 0.1013257. 
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2. Perform the operations here indicated, employing con- 

tracted multiplication and division, and retaining 6 
d,ci«.l. U™„gh«.t : 0.8872+0^172 ^ „ ^,, 

3. In the expression, " 6 per cents are at 103/' explain 

fully what is meant. 
A person sells a certain amount of 5 per centos for 86, 
and invests in the 6 per cents at 103, and by so do- 
ing changes his income by one dollar. Is the change 
an increase or decrease ? How much stock does he 
sell? 

4. A man buys a note, drawn for 2 years at 6 per cent 

interest, and which is now 6 months old, at 15 per 
cent true discount. After keeping it 9 months, and 
receiving one payment of interest, he sells it to a bank 
at 8 per cent bank discount. What per cent does 
he make upon his money while invested ? 

6. A, B, and C, whose rates of walking are 3}, 4, and 5 
miles an hour, respectively, walk on circular tracks 
whose circumferences are 8, 10, and 15 miles, respec- 
tively, and whose centres are in the same straight 
line. At the same instant they start from points 
on this line, and on the same side of the centres. 
Find (i.) when first they will be all on this line at 
the same time ; (ii.) all at same time at the points 
from which they started; (iii.) whether they will 
ever be all at the same instant at points on opposite 
sides of the circles to the starting points. 

6. Lead is 11.4 times, and zinc 7.2 times, as heavy as water. 
If 3 pounds of lead and 2 pounds of zinc be melted 
together, compare the weight of the alloy with that 
of water. 
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7. A, B, and C start at the same time and from the same 

point, to travel around an island 26 miles in circuit. 
A goes 10 miles and B 4 miles per hour in the 
same direction, and C goes 5 miles per hour in the 
opposite direction. When and where will they first 
be all together again ? 

Algebraical symbols will be allowed in the three fol- 
lowing questions : 

8. It is required to make a hollow leaden cylinder, open 

at both ends, 10 inches long, wiih its wall 1 inch 
thick, and which is to weigh 25 pounds. Find its 
outside diameter. 

9. A conical vessel, 6 inches deep and 3 inches across the 

mouth, is filled to 5 inches with water. Find the 
diameter of the sphere which, when dropped into 
the cylinder, will raise the water so as just to fill 
the vessel. 

10. The diagonals of a quadrilateral plane figure are 10 
and 12, and they intersect at an angle of GO**. Find 
the area of the figure. 



College op Ottawa, Ottawa, Can. 

M(Uricul€Uion Examination. Session 1881-82. 

1. What is the exact value oif^ + i of ^ + f) "^ *^ ^ 

2. The sum of two numbers is 240 ; their L.C.M. is 1728. 

What are the numbers? 

3. Define diacoumi, and find the discount on a bill of £10, 

due at the end of a year, at 10 per cent. 
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4. Find the simple interest of $442, at 4 per cent, for 5 

years; and the compound interest of $500, at 3 per 
cent, for 2 years. 

5. The sea covers -J-J- of the surface of the globe. The area 

of Asia is -^^ of that of Europe, whilst the area of 
Africa is -^ ; the area of America is ^^ ; and the 
area of Oceania is |-f. Africa having an area of 
11,630,400 square miles, find the area of all the 
other parts, and that of the entire globe. 

6. Pi:ove that the product of w(n+ l)(2n+ 1) is always 

divisible by 6, whatever be the whole number n. 



College of Ottawa, Ottawa, Can. 

MatricuUUion Examination, Session 1882-83. 

1. A man has 3 farms of 56, 72, and 88 acres, respectively, 

and wishes to fence them into the largest possible 
fields, having each the same number of acres. How 
many acres did he put in each ? 

2. A grocer has a 4-pound, 5-pound, 6-pound, and a 12- 

pound weight. What is the smallest tub of butter 
that he can weigh by each without a remainder ? 

3. A man owning -J-J- of a ship worth $48,064 sold J of his 

share. What part of the ship did he sell ? What 
part does he still own ? and what is this part worth? 

4. What is the worth of a silver cup weighing 10 ounces 

16 dwt., at 12^ cents a pennyweight? 

5. The longitude of Ottawa is 75° 43' 22" W. of Greenwich ; 

the longitude of Washington is 77** 3' 1". What is 
the difference in time between Ottawa and Wash- 
ington? 
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6. A lad at the age of 14 received a legacy of $5000 ; he 

then lent it at 8 per cent simple interest. What is 
his legacy worth when he is 21 ? 

7. Two men hire a pasture for $50 ; one put in 20 horses 

for 12 weeks, the other 25 horses for 10 weeks. 
How much should each pay ? 

8. A milkman bought 40 gallons of new milk, at 16 cents 

a gallon, and 60 gallons of skimmed milk, at 8 cents 
a gallon, which he mixed with 12 gallons of water, 
and sold the whole at 24 cents a gallon. What was 
his profit ? 

9. Simplify M^^J^l^. |x(3|x5f)-17|. 

and find their sum. 



XXXI. 

MoGiLL University, Montreal, Can* 

School Examination, June, 1883. 

1. What is the meaning of numeration f notadcm f addi- 

tion f subtraction f multiplication f division f Divide 
three hundred sixty millions nine hundred nineteen 
thousand eight hundred fifty-six by eighty-three. 

2. What letters ar^ used in Roman notation, and how are 

they combined to express numbers? Change 9909 
into Roman notation. 

8. ^What is the difference between a vulgar and a decimal 
fraction ? Convert iljg into a decimal. 

4. Multiply 2.604 by 1.234, and divide the result by 0.004. 

6. Find the value of 21 acres 3 roods 12 poles, at $45 per 
acre. 
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6. Find the L.C.M. of 3, 5, 9, 12, 17, and 20; and the 

G.C.M. of 441 and 693. 

7. Calculate the simple interest on $580 from May 16, 

1882, to October 8, 1883 (both days inclusive), at 6 
per cent per annum. 

8. If the wages of 12 men for 8 days of 8 hours each be 

$135, what will be the wages of 25 men for 12 days 
of 10 hours each ? 

9. Find the cost of planting a rectangular field measuring 

34 poles 2 yards by 26 poles 3 yards, at $6.50 per 
square pole, leaving a path 4 feet wide all round the 
field. 

10. If 25 pounds of tea, at 60 cents per pound, be mixed 

with 30 pounds, at 47 cents, find the price of the 
mixture per pound in order that there may be a 
profit of 18 per cent. 

11. If a house had been sold for $ 7992, there would have 

been a gain of 8 per cent on outlay. How much per 
cent is lost or gained by selling it for $7511 ? 

12. Find the distance between the opposite corners of a 

rectangular floor which measures 8 feet 3 inches by 
12 feet 6} inches. 

XXXII. 

University op Cambridge, Enq. 

Second Previous Examination, Dec., 1880. — Time allowed, 2} Jumra. 

1. Find the G.C.M. of 2301 and 3717, and the L.C.M. of 
192, 204, and 272. 

2. J)iYides^^^+^ihJ^+^i-^i^. 
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8. A kiloliter contains 35.32 cubic feet, and a gallon con- 
tains 277.274 cubic inches ; bow many gallons are 
there in a kiloliter? 

4. Add together f of a guinea and a half, 0.855 of a 

pound, and l^j of 2f of If of 18s. 4^rf. 

5. Extract to three places of decimals the square roots of 

6 and 0.287. 

6. Find as recurring decimals the square of 0.4, and the 

square root of 0.694. 

7. Calculate the cost of paper for a room 18 feet long, 16 

feet broad, and 12 feet high, allowing 40 square 
feet for doors and windows, the price of the paper 
being 28. ^d, per piece of 12 yards long and 21 
inches broad. 

8. A Cambridge Poor Rate, at 11 d. in the pound, is made 

up of the Union Contribution, b^d. ; the Borough 
Rate, 4 c?.; the Asylum, etc., Hd. The rate on a 
certain property amounts to £100 Ss. 6d.; how 
much of this is for the Borough Rate, and at what 
amount is the property assessed ? 

9. Find the difference between the amount of £1205, put 

out for 2 years at 5 per cent compound interest, and 
the present value of the same sum due 2 years 
hence at 5 per cent compound interest. 

10. The 11.45 Exeter express from Paddington stops first 

at Swinden, 77} miles distant, at 1.12. In the whole 
journey, 194 miles, 15 per cent of the time is ex- 
pended in stoppage, etc. At what time is the train 
due at Exeter ? 

11. What income would be derived from investing £9350 

in 5^ per cent prefqreAce stock a,t 137 J? 
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Univeesity of CAMBEiDaE, Eng. 

Previoua Examination, June, 1881. — Time aUowed, 2\ houn. 

1. Arrange in order of magnitude the fractions ^, -f^, ^, 

.and -^ ; and find the difference between the greatest 
and least. 

2. Simplify i^ of i^ of t-^ of 585. 

^ i+i i+i i++ 

3. Find a decimal which shall differ from |^ by less than 

loooo- 

Find the sum of 

2.4, 0.32, 0.567, 7.056, 4.17, and 0.4304122. 

4. Calculate the value of \3 + 2 V2 correctly to two places 

of decimals. 

5. Find by practice the value of a nugget of gold weigh- 

ing 8- pounds 11 ounces 18 pennyweights 4 grains 
at £3 17«. 6 c?. per ounce. 

6. A lawn-tennis ground is half as long again as it is 

wide. The cost of levelling at 9 c?. per square yard 
is £176 8«. 0<f. Find the cost of enclosing it with 
an iron railing at 7«. 6 J. per yard. 

7. A sum of £650 is due from A to B on a certain day, 

and £495 12s. 6d. is also due 7 months later. Show 
that, reckoning interest at 5 per cent, if A pay both 
debts at the end of 3 months, neither of them will 
lose. 
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8. Brossels carpet is 2 feet wide, costs 68. Qd. a yard, and 

will last 5 years. Kidderminster carpet is 2^ feet 
wide, costs 55. a yard, and will last 3 years. Which 
is the cheapest, not reckoning interest on your outlay? 

9. Two men and three boys can level and turf 352 yards 

of a cricket-ground in 4 days ; and three men and 
two boys can complete 276 yards in 3 days. Com- 
pare the rates of working of a man and a boy. 

10. A man has £7220 stock in the 3 per cent consols. 

When they are at 102f he sells, and invests in the 
2^ per cents at 90|^. Find the change in his income. 
(Brokerage is J per cent.) 

11. A steel rod, 1 foot long and 1 inch square, weighs 3^ 

pounds, and will just support 50 tons. What is the 
greatest length of steel wire which, when hung up 
by one end, will just not break by its own weight? 



Univebsity op Cambridge, Eno. 

Second Breviout Examination^ Dec^ 1881. — lime dUowed, 2\ Aoun; 

2. Find the difference between f of 31 acres 2 roods 27 

poles, and -J of 18 acres 1 rood poles. 

3. Reduce 5 days 16 hours to the decimal of a week. 

Find the value of 0321x0.321-0.179x0.179 ^^ ^^ 

0.321 - 0.179 



ARITHMETIC. 105 



4. Find the square roots of 27^ and 90,018.0009. 

A Christmas dole is given to the inhabitants of certain 
almshouses, consisting of as many shillings to each 
as there are inhabitants. The sum so expended is 
£9 16s. Od, How many inhabitants are there? 

6. At what rate per cent will the simple interest on £236 
65. Sd, amount to £17 14 s. 6d. in 2^ years? 

6. Find the present worth of £ 1250 Os, 2^d. due 7 months 

hence at 3^ per cent. 

7. "What sum of money must be invested in 4J per cent 

stock at 83|- to bring in an income of £219? (Brok- 
erage is J per cent.) 

8. A man walking 18 miles finds that in 1 hour 40 min- 

utes the distance he has walked is -f of the remaining 
distance. Find his rate of walking. 

9. A cubical cistern, open at the top, costs 15 guineas to 

line with lead at Is, 9d. per square foot. How 
many cubic feet will it contain ? 

10. A man's income is increased by £200 ; but the income 
tax being reduced from 6rf. to bd. in the pound, he 
pays the same amount of tax as before. What is 
his income ? 

XXXV. 

University of Cambridge, Enq. 

Previovs Examination, June, 1882. — Time allowed, 2} Jioura. 

1. Reduce |ff| to a decimal, and 2.48027 to a vulgar 
fraction in its lowest terms. 



2. Simplify 5i of 3^^|i±||. 

2i 
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8. Find the cost of 7 cwt. 2 quarters 23 poun<}s at £11 
Is, 8d, per cwt. 

4. A man who has sold tea at half-a-erown per pound, 

making a profit of 25 per cent, lowers his price so 
as to gain only 2d. per pound. In what ratio must 
his weekly sale increase that he may make twice as 
much as before? 

5. Find the amount of £325 16 «. Sd, in 3^ years at 4^ 

per cent simple interest. 

8, If a bill of £932 2^., due Dec. 19, be paid June 6, find 
the true discount to be allowed, reckoning interest 
at 4 per cent per annum. 

7. The amount of sunshine recorded in Jersey last year, 

in the month of April, was 33 per cent of the possi- 
ble amount ; and the average length of the night in 
that month is 10 hours 30 minutes. Find how 
many hours of sunshine there were in the month. * 

8. The length of a side of the base of the Great Pyramid, 

which is square, is 500 Egyptian cubits : 
(i.) Find the area covered by it in acres, roods, ete., 

knowing that an Egyptian cubit is equal to 18.24 

English inches, 
(ii.) Find the height of the Pyramid in cubits, having 

given that the height of* a model of the Pyramid, 

the area of whose base is 8 square feet 73 square 

inches, is 22.225 inches. 

9. Which is the more profitable stock to invest in^ 8 per 

cent at 83^, or 3^ per cent at 97 ? 

10. Two men undertake to do a piece of work for 1 guinea. 
One could do it alone in 6 days, the other in 7 days. 
With the assistance of a boy they finish it in 3 days. 
How should the money be divided? 
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XXXVI. 

University of Oxford, Enq. 

Loeal Examination, Junior Candidates^ May, 1881. 
Tvnu allowed, 2 liours, 

Eveiy candidate is required to satisfy the examiners in the first 
part of this paper. The second part is' intended for those candidates 
only who offer mathematics as a subject, and is not to be attempted 
by any until they have done all they can do of the first part/ Atten- 
tion should be paid to spelling and hand-writing. No credit will be 
given for any answer, the full working of which is not shown. 

I. 

1. Express in words 90,999,090,009 ; and in figures, two 

thousand millions four hundred thousand and sixty. 

2. Multiply 810,901 by 809,101 ; . and 1 ton cwt. quar- 

ters 5 pounds by 449. 

3. Divide 25,600,160,001 by 159,601; and £183 12s. 

l|d by 58. 

4. A field containing 18 acres 36 poles is divided into 

allotments, each containing 1 rood 14 poles. How 
many of them are there ? 

6. Reduce 28 quarters 5 bushels 1 peck 1 gallon to pints. 

6. Simplify f ^ ~\ ; and divide 0.00036 by 0.006. 

7. Express 2 yards 3 inches as the fraction of 1 mile 30 

perches. 

8. If it cost £9 55. 4 c?. to carpet a room whose floor con- 

tains 278 square feet, how many square feet are 
there in one which can be carpeted for £12 4«. Sd,? 
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II. 

9. Find the simple interest on £11,000 for 4.4 years at 
3.15 per cent. 

10. The external length, breadth, and depth of a box are 

6 feet 2 inches, 3 feet 8 inches, and 2 feet, respec- 
tively, and it is made of wood 1 inch thick. Find 
the quantity used. 

11. Two pipes TTinning together can fill a cistern in 8 

minutes, and one of them alone' can fill it in 24 
minutes. How long would the other alone take ? 

12. If 12 men, working 8 hours a day, do ^ of a piece of 

work in 20 days, how many days will 15 men, 
working 10 hours a day, take to do { of it ? 

« 

XXXVIL 

Univeesity of Oxford, Enq. 

Local Examination^ Senior Candidates, May, 1881. — 2%me aUawedf 

2 hours. 

No credit will be given for any answer, the full working of which 
is not shown. 

1. How many times is £27 15 s. 7f e2. contained in £1356 

65. 9c?. ? and how much remains over? 

2. Multiply 1 acre 3 roods 7 poles 4 yards by 17. 

3. Add together 3^, 5^, ^J, and 1-^ of •^. 

4. In a row of 25 houses, each house has 17 windows, 

each window 4 panes, and each pane measures 18 
inches by 9 inches. What will be the cost of glaz- 
ing all these windows at 6d, per square foot? 
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6. Multiply 47.625 by 0.128 ; divide 1.05 by 0.875 ; and 

find the value of (1.005 + 201) x (1^^ 

1.005 X 0.201 

6. Reduce £5 175. 7^rf. to the decimal of £100; and 

find the value of 0.709 of 5 tons 3 cwts. 14 pounds. 

7. Find the cost of 227 tons 15 cwts. 21 pounds at £12 

13 s. 4 c?. per ton. 

8. Extract the square root of 36,180,225 and of 0.000144. 

9. Find the simple interest and amount of £225 IS 8. 4td, 

for 2J years at 4| per cent per annum. 

10. If the value of 47 pounds 1 ounce of silver be £184 

16 5. ^d.f what is the value of 84 pounds 9 ounces? 

11. If 27 men mow a field of 90 acres in 7 days, working 

8 hours a day, how many men will be required to 
mow 200 acres in 16 days, if they will work 10 
hours a day ? 

xxxvin. 

University of Oxford, Enq. 

Local Examimttionf Junior Oandidate8j JunCy 1882. — Time aUowed, 

2 hours. 

Every candidate is required to satisfy the examiners in the first 
part of this paper. The second part is to be attempted by those can- 
didates oiHy who offer mathematics as a subject. Attention should 
be paid to spelling and handwriting. No credit will be given for 
any answer, the full working of which is not shown. 

I. 

1. Add together seventeen hundred and seventy, a hun- 
dred and seventy thousand and seventy, and 
seventeen million eight hundred and twenty-nine 
thousand ; and express the result in words. 
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2. Multiply 302,050 by 702,090 ; and 4 days 22 hours 33 

minutes 49 seconds by 401. 

3. Out of a salary of 25 guineas per quarter, bow much 

will be saved in a year, when the expenditure is at 
the rate of bs.Sd, per day ? 

4. Divide 40,301 acres roods 38 rods 9 yards by 251. 

.5. Find the number of quarters, bushels, etc., in 2559 
pints. 

6. Find the value of 

(tV of W -^ (tf of H) ; and of A cwt. + f pound. 

7. Divide 4.00004 by 0.0011; and reduce 0.00126 to a 

vulgar fraction. 

8. If 6J tons of coal cost £6 16a. 5(f., what will be the 

price of 5 tons 3 cwts. ? 

II. 

9. If 5 men and 9 boys could do a piece of work in 17 

days, in how many days would 9 men and 12 boys 
do it, the work of 2 men being equal to that of 3 
boys ? 

10. Find the simple interest on £2970 16s. 8d, for 3 years 

73 days at £3 2s. 6d per cent. 

11. A man buys goods which he sells again for £11 18 s. 

^d,y making a profit of 16 per cent; what is the 
buying price ? 

12. Pipes A and B can fill a cistern in 8 minutes and 5 

minutes, respectively, and can empty it in 7^ 
. minutes. In what time will the cistern be filled 
when A, B, and are all open? 
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' University of Oxford, Eng. 

Local ExaTrtmaUon^ Senior OandidaUs^ June, 1882. — Time allowed^ 

2 hours. 

No credit will be given for any answer, the full working of 
which is not shown. 

1. Keduce 121 quarters 1 bushel 1 peck to quarts. 

2. Into how many allotments, each containing 2 roods 10 

perches, can a rectangular field 450 yards long and 
121 yards be divided ? 

3. Beduce to their simplest forms the fractional expressions, 

i+i-i 2 

• iofioff sTUT 

4. Square 109.901 and 0.23. 

6. Extract the square root of 35,445.5929. 

,6. Reduce fi}- of £2 25. 9d. to the vulgar fraction of £2 
25. 7^6?. ; and express in money 0.3C4375 of £5. 

7. Find the weight of a quantity of metal worth £2 25. 

9d.y having given that 2 tons 8 cwts. 3 quarters 12 
pounds is worth £1. 

8. How much is gained or lost per cent by buying a 

number of oranges at 5 for twopence, and selling 
half of them at two a penny and half at three a 
penny ? 
.9. Find the simple interest on £7446 125. 2fd for If 
years at 4f per cent. 

10, During 365 days 6 hours the earth makes 366^ revo- 
lutions about its axis. How long will it take in 
making 879 revolutions? 
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11. If 3 men can reap 8 acres in 5 days, working 8 hours 
a day, in how many days can 8 men, working 12 
faoniB a day, reap 192 acres ? 



Univebsity of Oxford, Enq. 

First Examination of Women, May, 1880. — Time AUowed, 2 hours. 

1. Forty-five telegraph posts, placed at equal distances, 

extend a mile ; how far apart are the posts? 

2. How many articles at £3 7s. 6d. each are worth as 

much as 324 articles at £1 12 «. 6d, each? 

3. SiH.plify||| + g. 

4. Divide 25.6 by 16, 2.56 by 0.16, and 0.09 by 0.04. 

6. Find the value of 

■^ yard + tMt pole + TtW rood + ^nrfrr acre ; 
also of 0.00008544921875 of a ton, and 0.1805 of a 
guinea. 

6. If 12 men or 15 women do a piece of work in 252 

days, in what time can 11 men and 2 women do 
the same piece of work ? 

7. Find the cost of papering a room 11 yards 2 feet 

4 inches long, 6 yards 2 feet wide, 5 yards 2 feet 
6 inches high, with paper 1 yard 4 inches wide, at 
3 c?. a yard. 

8. Sugar is bought at 1^^. a pound, and sold at £18 13s. 

4c2. a ton ; find the gain or loss per cent. 

9. Divide a sovereign between A, B, 0, so that A may 

have fourpence more than B, and B tenpence more 
than C. 
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10. A gives a fifth of a cake to B, and then a quarter of 

the remainder to C, and then a third of what still 
remains to D. What portions of the cake will A,JB^ 
C, D respectively have ? 

11. Which is the better gn mia w ul , a four per cent stock 

^ 120, or a five per cent stock at 166^? 



University of Oxford, Eng. 

First Examinaiion of Women, June, 1882. — Time allowed, 2 houn. 

1. How many coins, each weighing 15 dwts. 18 grains, 

can be made out of 16 pounds 10 ounces 7 dwts. 18 
grains of metal ? 

2. Simplify 2i^ + _iL._^H-^. 

3. Beduce 6 cwts. 2 quarters 24 pounds to the fraction 

of a ton; and hence find the value at 17s. 6d per 
ton. 

4. If turf is sold in pieces 30 inches long and 9 inches 

wide at £1 Os. 10 c?. per 100 pieces, what is the 
price per square yard ? 

6. Find the cost of 1095 chests of tea at £7 175. 7\d. per 
chest. 

6. Reduce 0.00544 to a vulgar fraction in its lowest 

terms; multiply 0.544 by 0.125; and divide 27.6 
by 276 to six places of decimals. 

7. Reduce 2f of 4^d to the decimal (i.) of half-a-crown, 

(ii.) of 7 half-crowns. 

8. If 165 bales of goods cost £431 45. 8^d., what will 

.264 of the same cost? 
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0. Find the simple interest on £844 is. id. for 3^ yeara 
at 4J- per cent. 

10. The material for a dress cost 7 guineas : if the price of 

the material chosen had been 25 per cent higher 
than it is, and half as much again had been used/ 
by how much would the cost have been increased ? 

11. Divide £3 2s. 6 c?. between three persons so that the 

first shall have 7 a. 6d. more than the second, and 
the secbnd 5 a. more than the third. 

12. If -^ of the pupils of a school are in the sixth form, -^ 

in the fifth, \ in the fourth, and 96 in the lower 
forms, what is the whole number of pupils in the 
school ? 



University op Oxford, Eng. 

Urat Examinaiion of Wamen^ JunCt 1883. — lime allowed, 2 7umr$. 

1. Divide 436 acres 3 roods 3 yards 4 feet 72 inches by 19. 

2. Simplify 1^ of 6J - 7| of 1^ + —. 

5+ ^ 



6 + A 
8. What fraction of £2 19s. f rf. is £1 12s. 9^^?? 

If the larger of these sums is the value of 12 penny- 
weights of gold, of what weight of gold is the other 
the value ? 

4. A person, purchasing a carpet for a room 21 feet long 
and 15 feet 9 inches wide, chooses a material which 
is f of a yard wide, and the pattern of which is 
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complete in each yard of length. How much carpet 
must he buy in order that the pattern may be un- 
broken, if the strips are to run lengthwise in the 
room? 

5, Find the cost of 11 tons 8 cwts. 3 quarters 16 pounds 
at £3 12s. lie?, per cwt. 

e. Multiply 25.3125 by 2.56 ; divide 648 by 0.0256 ; and 
from the sum of 2.6 and 3.583 subtract 5.05. 

7. Reduce £5 18s. 10^ d, to the decimal of £25; and 
find the value of 0.025 of £1+0.35 of 17s. 6c?.+0.2 
of2Jrf. 

'8. If the food of 11 persons for 13 weeks costs £112 12 s. 
3 c?., what will it cost to feed 26 persons for 11 weeks 
5 days? 

9. At what rate per cent per annum will £40 10 s. be the 
simple interest on £432 for 2J- years. 

10. A grocer buys 6 cwts. of tea for £ 70, and sells 4J- cwts. 

at 2s. 6 c?. per pound. At what price per pound 
must he sell the remainder to bring his profit on the 
whole to exactly 20 per cent ? 

11. A person, who had 2 sons and 4 daughters, left an 

estate of 2800 acres to be divided between them so 
that each son might have twice as much as each 
daughter. If one of his sons has a family of 4 sons 
and 2 daughters, and leaves his share to be divided 
in the same manner, how many acres will each of 
his daughters inherit ? 

12. From a cask of wine, worth 2s. 3 c?. per gallon, a sixth 

part is drawn and replaced by wine worth only 1 s. 
3 c?. per gallon. What is now the value per gallon 
of the wine in the cask? 
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Science Schools and Classes, England. 

MathemaHct, First Stage, Hay, 1880. 

Not more than three questions are to be answered. The num- 
ber of marks assigned to each question is given in brackets. 

1. Divide 285,651 by 77, uaing only short division. Obtain 

the remainder correctly, and explain briefly how 
you obtain it. [6.] 

2. What interest per cent does a man get for his money by 

investing in the three per cents at 90? 
How much must he invest to give him an income of 
£1153 a year. [6.] 

3. Add together f of a guinea, ^ of a half crown, 1-j^ 

shillings, and |- of a penny, and reduce the whole 
to a decimal fraction of a pound. [8.] 

4. A man owns three bills, of which one could be paid by 

a certain number of florins, another by twice that 

number of half crowns, and the third by six times 

that, number of shillings. The bjlls amount in all 

to £7 3s. 0<?. What are the several amounts? 

[12.] 

6. Copper weighs 550 pounds, and tin 462 pounds to the 

cubic foot. What will be the weight of a cubic foot 

of a mixture of 6 parts copper to 5 parts tin ? 

[12.] 

6. A plate of metal is 106.58 inches long, 14.6 inches wide, 
and 2 inches thick. Supposing it to be melted, and 
cast into an exact cube, what would be the edge of 
the cube ? [12.] 
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Science Schools and Classes, England. 

Mathematics, Fir$t Stage, May, 1881. 

Not more than three questions are to be answered. The miinber 
of marks assigned to each question is given in brackets. 

1. Make out a bill for the following : 

1 cwt. of indigo at 14 a. 6d. per pound. 
1 ton of cloves at la. 2d, per pound. 
5 cwt. 3 quarters 18 pounds spelter at 4^ rf. per pound. 
7 cwt. 1 quarter 14 pounds block tin at £64 per ton. 
Subtract 10 per cent discount for cash. [7.] 

2. Divide 0.736 by 2.85, and 2.85 by 0.0736, in each case 

to four places of decimals, and find the product 

formed by multiplying the two quotients together. 

[7.J w 

3. Find the G.C.M. and L.C.M. of 3024, 4752, and 7488. 

[8.] 

4. A man invests £3600 in 3 per cent stock at 90. He 

sells out at 80, and lends f of his money at 4 per 
cent, and f at 5 per cent. How long must the loan 
last, so that when he re-invests his money in 3 per 
cents at 90, his gain on interest (simple) may exactly 
equal his loss upon principal ? [12.] 

5. The sides of a rectangle are 16 feet and 10 feet long 

respectively. Find, to four places of decimals, the 
length of the diagonal of a square whose area equals 
that of the rectangle. [12.] 

6. Seventy-five per cent of the area of a fiarm is arable ; of 

the remainder 85 per cent is pasture, and the rest is 
waste ; the area of the waste is 3 acres roods 20 
poles. What is the area of the farm ? [^2.] 
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Science Schools and Classes, England. 

Mathematics, First Stage, May, 1882. 

Not more than three qaestiona are to be answered. The number 
of marks assigned to each question is given in brackets. 

1. The cost of labor in producing a certain article was 

£18 19 s. 11 rf. It was made by five persons, who 
severally spent 2, 3, 4J-, 6, and 8 days upon it. How 
should the money be divided among them ? [6.] 

2. Reduce to their lowest terms the fractions 

fo£a0603^ and-Arof 4+ of i + ^ + i [61 

i of 0.00594 ^ ^ i + i + f ^ ■■ 

1 

3: Arrange ^ tj^,y Vi.81, and 1.346 in order of magni- 
tude, and find to five places of decimals by how 
much the sum of the largest and smallest of these 
numbers differs from twice the other number. [8.] 

4. What is discount? How is it commonly calculated? 
If a sum of £ 1000 becomes due three months hence, 
what is its present value as commonly calculated, 
and what as correctly calculated, interest being 
reckoned at 5 per cent ? [1^-] 

6. Given that a meter equals 3.2809 feet; find how many 
square meters there are in 1000 square yards. [10.] 

6. A cubic foot of copper weighs 560 pounds. It is rolled 
into a square bar 40 feet long. An exact cube is 
cut from the bar. What is its weight to four deci- 
mals of a pound ? [12.] 
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Science Schools and Classes, England. 

Mathematic8, First Stage, May, 1883. 

Not more than three questions are to he answered. The number 
of marks assigned to each question is given in brackets. 

1. What is a decimal fraction ? What is a recurring deci- 

mal? Express -^ as a recurring decimal, and 
0.0173535 as a vulgar fraction. [6.] 

2. Show that the square root of 0.37 exceeds the cube root 

of 0.217 by a difference which very nearly equals 

Tk; [10.] 

3.- A publisher sells books to a retail dealer at 5 5. a copy, 
but allows 25 copies to count as 24 ; if the retailer 
sells each of the 25 copies for 6^. 9d., what profit 
per cient does he make ? [8.] 

4. In building a wall, 22,500 bricks are used at £1 12^. a 

thousand, 135 bushels of lime at Is. 4^d. a bushel, 
16} loads of sand at Ss. 6d, a load; the labor is 
reckoned at 9«. 6d. per thousand bricks laid; and 
.300 coping stones are used at Is. 7^d. apiece, in- 
cluding cost of laying. Make out the above in the 
form of a bill, and find the amount after deducting 
7} per cent for prompt payment. [8.] 

5. The capital of a trading company consists of 4000 A 

shares of £80 each and 2000 B shares of £25 each; 
in dividing the profits, 5 per cent of the amount of 
each share is first paid, and then the remainder, if 
any, is divided equally amongst the shareholders. 
The profits of the undertaking in one year were 
£34,853 12s. Q\d.; how much would be paid to 
the holder of an A share and how much to the 
holder of a B share ? [10.] 
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6. An imperial gallon is 277.274 cubic inches ; a Win- 
chester bushel, 2150.42 cubic inches; how many 
Winchester bushels are equal to 100 imperial 
bushels ? [6.] 

XliVII. 

Civil Service of Great Britain. 

Open ChmpetUive Examination for Out-Door Officers of OusboTM^ 
July, 1876. — Tiine Allowed, 2J Hours, 

1. Add together 4f , 2f , ^, and -^. 

2. Subtract 3^ from 5;^. 

3. Multiply together 5^, 3^, -^^ and 2f . 

4. Divide 5f by -if. 

5. Add together 0.00867, 1.92, 0.806, and 143.9576. 

6. Subtract 382.7043 from 400.1036. 

7. Multiply 381.42 by 0.0065. 

8. Divide 1522.038 by 0.372. 

9. Express ^ of 4s. Id. as the decimal of 5 guineas. 

10. Add together |, |f , 11^, and ^. 

11. Subtract 8f from 9^^. 

12. Multiply together jf , 3f , 3^, and j^. 

13. Divide 4|^ by 10^. 

14. Add together 0.725 of a bushel and 2.079 of a gallon, 

and give the answer in pints and the decimal frac- 
tion of a pint. 

16. Subtract 10.869 of an ounce from 1.203 of a pound 
Troy. 
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16. Multiply 905.8 by 87.06. 

17. Divide 0.0064837 by 0.0135. 

18. Keduce 0.70596 oiSsAHd. to farthings and the deci- 

mal of a farthing. 

19. Beduce 4 tons 2 cwt. 1 quarter 11 pounds to ounces. 

20. If 2^ pounds of rice cost 7 d., how much may be bought 

for £6 178. It/.? 

21. Find (by practice) the cost of 455,436 articles at £2 

13 «. lOJ-rf. per dozen. 

22. In what time will £1225 amount to £1417 I85. 9 c?. 

at 3 per cent per annum simple interest ? 

23. In 8,476,321 inches, how many miles, furlongs, poles, 

24. If 2^ acres of pasturage can support 5 oxen for 3^ 

days, how many would be required to support 26 
oxen for 17^ days? 

25. Find (by practice) the value of 5 quarters 2 bushels 

1 peck of wheat at £4 18«. a. quarter. 

26. Find the amount of £4750 in 3 three years at 5 per 

cent per annum, compound interest, neglecting frac- 
tions of a penny. 

XIjVIII. 

Civil Seevice of Great Britain. 

Open Competitive Examination for Men Clerkships in the Lower 
Division of the Civil Service^ Mov., 1876. — !l\me allowed, 3 hours. 

1. A and B together earn £3 16 a. in 8 days, A and C 
together can earn £7 13 s. in 17 days, and B and 
C together £12 15 s. in 30 days. How much can 
they severally earn alone ? 



122 EXAMINATION PAPEBS. 

5. Express 32,567,325 in the duodenary scale. 

3. A merchant selling goods at a certain price loses 5 per 

cent ; but, if he had sold them for £4 more, he would 
have gained 3 per cent. What did the goods cost 
him? 

4. Multiply by duodecimals 3 feet 2 inches by 5 feet 7 

inches, and the product by 6 feet 8 inches. What 
does the answer become when expressed in cubic 
inches and the decimal fraction of a cubic inch ? 

6. Extract the square root of 109f^, and find the side of 

a cube containing 2,048,383 cubic inches. 

6. What is the present worth of £1801 lis., payable 6^ 
years hence, at 5 per cent per annum ? 

,7* A bill upon Amsterdam is bought at 12 florins per 
pound sterling; the proceeds purchase at Amster- 
dam bills upon Hamburg, at 34^ florins for 40 marks ; 
these are forwarded to Paris and sold at 185 francs 
per 100 marks. What is the rate of exchange be- 
tween London and Paris? 

8. A train is just 27 minutes in passing through the Mont 

Oenis Tunnel, the length of which is 11,220 meters ; 
find the speed of the train in miles per hour. (One 
meter equals 39.39 inches.) 

9. In Reaumur s thermometer the freezing point is zero, 

and the boiling point 80**; in Fahrenheit's ther- 
mometer the freezing point is 32®, and the boiling 
point 212**. What will Reaumur's thermometer 
mark when Fahrenheit's marks 47**, and what will 
Fahrenheit's mark when Reaumur's marks 93** ? 
10. A and B rent a pasture for £138 per annum ; A puts 
in 200 sheep and B 160, but at the end of six 
months tiiey dispose of half their stock, and allow 
to put in 120 ; what should A, B, and C pay sever- 
ally towards the rent at the year's end ? 
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11. It is noticed that the water in a reservoir 38 feet long 

and 26 feet wide, which is known to leak, sinks one 
inch in 12 hours. A pipe discharging 60 gallons 
per minute will fill the reservoir in 45 hours, allow- 
ing for the leakage. Find within an inch the depth 
of the reservoir. (A cubic foot of water contains 
6.25 gallons.) 

12. A man invests £26,180 in the 3 per cents at 93|^, but 

after a time sells out half at 92^, and invests the 
proceeds in the 4 per cents at 97. Find to a penny 
the difference in his income. 

13. Find the value of 3.6 of 0.954 of 0.42857i of 2s. 3rf. 

14. A watch gains 1 minute and 15 seconds a day. It is 

set right at noon on the 12th of November. What 
will be the true time when it points at noon on the 
following Christmas day ? 
16. The first of a line of 10 sentries, standing at equal 
distances from each other, wishes to send a message 
of 20 words to the last. The men begin to walk 
at the same instant, and walk even distances right 
and left of their posts alternately, and each time 
they meet pass on 5 words. The transmission of 
the message occupies 48 minutes, and the men walk 
at the rate of 3 miles per hour. How far is the 
first man from the last ? 



Civil Service of Great Britain. 

Competitive Examination for the Excise, Dee., 1876. — Elementary 
Arithmetic, — Tim^ Allowed, 2 J hours, 

1. In 372,483 ounces, how many tons, cwts., quarters, etc. 

2. If cotton is shipped at 4 guineas a cwt., what is the 

weight of a bale costing £21 9$. ? 
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« 

3. Find (by practice) the value of 27 pounds 6 ounces 6 

dwts. of gold dust at £3 10 8. bd, an ounce. 

4. Find the simple interest on £6250 for 18 years at 2^ 

per cent per annum. 

5. Add together 5f , f|, ^, and 3J. 

6. Subtract 9-^ from lOfJ^. 

7. Multiply 6^ by If . 

8. Divide 31| by Iff . 

9. Add together 

371.87001, 0.0031, 0.00631, and 5786.44321. 

10. Subtract 185.939131 from 186.847. 

11. Multiply 323.211 by 0.20343. 

12. Divide 343.5777 by 0.525 to three places of decifflak. 

13. What fraction of a sovereign is 0.345 of £1 4s. ? 

14. Reduce 3 quarters 7 bushels 1 gallon to pints. 

15. The market price of wheat being £ 3 4s per quarter, 

what will be the value of 11 bushels and 3 pecks? 

16. Find (by practice) the dividend on £3760 15 s. at 

17s. 9 c?. in the pound. 

17. Find the amount of £4096 in 3 years at \\ per cent 

compound interest (neglecting fractions of a penny). 

18. Add together 5|^, -J, 3tjV, and 1^^. 

19. Subtract -^ from -j^. 

20. Multiply together 5^, ^, ff , and 1^^. 

21. Divide^ by 6f. 
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22. Add together 11.431, 0.00101, 243.734, 400, and 

1.3743. 

23. Subtract 876.315 from 1000.01. 

24. Multiply 7.3406 by 0.00437. 

25. Divide 0.003634 by 0.0632. 

26. Find the value of 0.0625 of an acre. 

27. Reduce 1 mile 7 furlongs 5 perches 2J- yards to inches. 

28. If 49 men can empty a reservoir in 65 days, pumping 

8 hours a day, how many hours a day must 196 
men pump to empty it in 26 days? 

29. Find (by practice) the value of 7719 articles at £1 7«. 

(jd. per dozen. 

30. At what rate per cent will £461 lOs. amount to £611 

9s. in 13 years at simple interest ? 

31. Add together |^, -j^, Iff, and ^. 

32. Subtract 12^ from 15^. 

33. Multiply together ^, 3^, 1-^, and -f^. 

34. Divide 5f by ^. 

35. Add together 1.001 of a cwt. and 0.039 of a quarter, 

and give the answer in ounces and the decimal frac- 
tion of an ounce. 

36. Subtract 0.335 of a gallon from 12.51 of a quart, and 

give the answer in pints and the decimal of a pint. 

37. Multiply 0.003631 by 200.001. 

38. Divide 28.028 by 4900. 

39. Reduce 13^. 6 £ to the decimal of £3. . 
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* 1 M_i, 

li. 

Civil Service of Great Britain. 

CnmpetUive Examination for the Excise, Dec, 1876. — Higher ArOh- 

metie. — Time allowed, 3 Jtours. 

1. An estate is divided among three persons, A, B, 0, so 

that A has ^ of the whole, and B has twice as much 
as G. It is found that B has 27 acres more than G. 
How large is the estate ? 

2. 2 cwts. 1 quarter 3 pounds of an article is bought for 

155., and 17 pounds is sold for Is. Sd, What profit 
is made per cent ? 

8. What fraction of 300 yards is 1 furlong 2 poles 6 yards 
2 feet ? Express the answer as a decimal. 
Express as a fraction of an acre the ground taken up 
by a path 3 feet broad round a house, the front of 
which is 57 feet, and side 37 feet long. 

4. Extract the square root of 30,789^^^, and the cube 
root of 2,326,203.125. 

6. How many ounces of silver are there in a piece of 
plate costing £59 10«., the price of silver being 
0.255 of £ 1 per ounce, and the cost of manufacture 
•J- the value of the silver used ? 

6. Explain what is meant by the L.G.M. of two or more 

numbers ? 
Find the L.G.M. of 3696, 286, 19,656. 

7. Find the value of 1.72 of 0.276 of 15. 

8. How much must a man invest in 3} per cents at 91 

in order to receive £ 590 per annum, after paying 
4 d. in the pound income tax ? 
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9. The difference between the discount and interest on a 
debt due a year and a quarter hence, at 4 per cent, 
is 5s. What is the debt? 

10. A tradesman's prices are 12 per cent above cost price. 

If he allows £1 Qs, Sd. discount on a bill of £21, 
what profit does he make per cent ? 

11. A man rent« a house from the first of January at £142 

per annum, payable half-yearly. He sublets it for 
£160 per annum, payable quarterly. Allowing 
simple interest at 4 per cent, what will he make by 
the transaction in 3 years ? 

12. A cistern containing 600 gallons measures externally 7 

feet in length, 2 feet 11 inches in breadth, and 5 feet 
6 inches in height. The sides being 1} inches thick, 
what is the thickness of the bottom ? (A cube foot 
of water contains &\ gallons.) 

13. The map of a country is drawn on the scale of -^ of 

an inch to a mile. What area on the map will 
represent a lake 4000 acres in extent ? 

14. A fast train leaves a place A for another place B at 

the same moment that a slow train leaves B for A. 
The fast train takes 2 hours on the journey, and, if 
the slow train kept its time, they would meet at a 
distance from B equal to f- the whole distance from 
A to B. Instead of this, the place where they meet 
is at a distance from B equal to \ the distance from 
A to B. How much behind time will the slow 
train be when it arrives at A ? 

15. A round column stands on a cubic pedestal of the same 

material, whose edge is 6 feet. The column is hol- 
low, the external and internal diameters measuring 
5 feet and 4 feet, respectively. If the weight of the 
column be the same as that of the pedestal, what is 
its height ? 
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LI. 

Civil Service of Great Britain. 

Open Competitive SsBaminaiion for Clerkship* of the Superior CIom 
in the India OfficCy 1879. — Elementary ArithTnetic. — Time aUowed, 
2i hours, 

!• Reduce 6 tons 3 cwts. 2 quarters 14 pounds to ounces. 

2. What must be given for a piece of silver weighing 73 

pounds 5 ounces 15 pennyweights, at the rate of 5s. 
9d. an ounce? 

3. Find (by practice) the value of 1 ton 3 cwts. 1 quarter 

14 pounds at £3 10s. per ton. 

4. Find the simple interest on £840 15 s. for 6| years at 

3 per cent per annum (neglecting fractions of a 
penny). 

5. Add together ^, 4J, |f , and 1^^. 

6. Subtract 7^ from 12^. 

7. Multiply 8^ by 2^^. 

8. Divide 3,^ by 2^. 

9. Add together 3106.8157, 0.0624, 0.00441, and 43.2875. 

10. Subtract 84.937658 from 100.3062431. 

11. Multiply 947.36 by 0.00423. 

12. Divide 950.562 by 19.56 to three places of decimals. 

13. Reduce 0.0016395 of a pound Troy to grains and the 

decimal of a grain. 

14. Reduce 8,868,097 square feet to acres, roods, perches, 

and yards. 
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15. If 10 men can build a wall 65 feet long and 5 feet high 

in 3^ days, in how many days will 6 men build a 
wall 80 feet long and 4 feet high ? 

16. Find (by practice) the dividend on £8236 10 s. at 4 s. 

7d. in the pound. 

17. Find the amount of £ 7205 in 3 years at 6 per cent 

compound interest (neglecting fractions of a penny). 

18. Add together ^, ^, ^, and 4^. 

19. Subtract IJ from 3^. 

29. Multiply together f , f , If, and 1|-. 

21. Divide lOi by l|i. 

22. Add together 16.41215, 9.376, 0.00403, 177.42, and 

27.03067. 

23. Subtract 17.2898 from 27.06. 

24. Multiply 46.2375 by 0.00743. 

23. Divide 92.3784 by 0.623 to four places of decimals. 
23. Find the value of 1.025 of £1 13 5. 4 c?. 

27. In 406,395 pints how many bushels, pecks, gallons, 
etc.? 

23. If the 6 c?. loaf weigh 4 pounds, when wheat is at 365. 
a quarter, what should the Ic?. loaf weigh when 
wheat is at 48s. a quarter? 

29. Find (by practice) the value of 17 ounces 10 penny- 

weights 12 grains at £1 13 s. 4 c?. an ounce. 

30. At what rate per cent will £2100 amount to £5250 in 

3 years? 

31. Add together 5f , J^, f , and |f . 

32. Subtract 8J from 12^. 
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33. Multiply together 10^, 2f , f and 3^. 

34. Divide 10| by 13. 

36. Add together 3.062 of a day and 1.5347 of an hour, 
and give the answer in minutes and the decimal 
fraction of a minute ? 

36. Subtract 5.017 of a furlong from 1.358 of a mile, and 

give the answer in yards and the decimal fraction 
of a yard ? 

37. Multiply 34.0069 by 0.005006. 

38. Divide 0.038452 by 0.1005 to three places of decimals. 

39. Eeduce £1.00065 to farthings and the decimal of a 

farthing. 

LII. 

Civil Service of Great Britain. 

Open CompetUwe JExamination for Clerkships of the Superior Class in 
the India Office^ 1879. — Higher Arithmetic. — TiTne allowed, 3 
Iiours. 

1. If 26 sheep be worth 5 oxen, 2 oxen be equal in value 

to 3 horses, and 7 horses can be purchased for 91 
guineas, find the value of 1 sheep. 

2. Simplify the following, and express the results as deci- 

mals: 
(i.) (2-li)x(3-^2|)x(4-3J). 

/in ^of3 Hof2| It 2|-li 
^"•>'3|of2 3fof4f"^2i 2}+li 

(iii.) 0.16-^0.0027. 

3. Divide 987,654,321 by 3509, and 0.00321 by 0.000011. 

Find the value of 2.0136 of £2 1«. 3rf. 

4. Explain what is meant by the G.C.M. and the L.C.M, 

of several arithmetical quantities. 
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Find the G.O.M. of 5049, 4301, 3563. 

The driving-wheel of a locomotive engine is 27^ feet in 
circumference, and the fore-wheel 16 feet. Two 
particular spokes, one in each wheel, are observed 
pointing vertically upwards. How far will the 
engine travel before the same two spokes are again 
simultaneously in the same direction, and how often 
will this happen in 9 miles ? 

6. What is the present worth of £1866 16 «., payable 2 
years hence at 3 per cent per annum? 

6. The area of a rectangular piece of ground is 87 acres 

1 rood 26 perches. What is its length, its breadth 
being 462.5 links ? 

7. A block of granite is 17.7 feet broad, 9.4 thick ; what 

length must be cut off so as to contain 554.6 cubic 
feet? 

8. Find the square root of 1,874,161. Extract to 4 places 

of decimals the cube root of 0.002. 
What must be the side of a cubical cistern which is to 
contain 1000 gallons of water, if a gallon contains 
277.164 cubic inches? 

9. A grocer mixes 2 kinds of sugar at 4id. and 6J-6?. per 

pound, taking 3 pounds of the first to 2 of the sec- 
ond. At what price per pound must he sell the 
mixture to gain a profit of 20 per cent ? 

10. Divide £144 10 s. among 3 persons in the proportions 

of 0.3, 0.33, and 0.3. 

11. A merchant invests half of a sum of money in the 3 per 

cents at 92, and the other half in the 3J- per cents 
at 98. Which is the better investment? If he 
receives £44 as income, what is the amount of the 
sum? 
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• 

12. A man insures to the value of £445 6«. B^L on goods, 

the rate of insurance being 4f per cent. Losing the 
goods by an accident, he finds that he recovers both 
their value and the premium paid. What was 
their actual value ? 

13. Find the cost, at 4 guineas per 100 square feet, of lay- 

ing in stone the ground floor of a house which 
measures 21 feet by 18 feet, allowing for each of 4 
fire-places a space 3 feet by 2 feet 6 inches, and for 
the well-hole of the staircase a space of 9 feet square. 

14. A cistern can be filled by 1 tap in 3 hours, by another 

in 3 hours and 40 minutes, and emptied by a third 
in 2 hours and 20 minutes. If they are all opened 
together, in what time will the cistern be filled ? 

16. Reduce to a decimal, accurate to 7 places, 

^ +-. — I — ^ + -. — ^r^-T — ;v+etc. 



1x3 1x3x5 1x3x5x7 



LIU- 

Civil Service op Great Britain. 

Open Competitive Examination for Admissum to the Royal Indian 
Engineering College, July, 1879. — Time AUoroed^ 3 hours, 

1. Add together 5|, 3tV, % ii. and 2J. 

2. Subtract 3^ from 4f. 

3. Multiply togetker 1,^, 2^, 2^, l^, and ^. 

4. Divide 10^4 by l-rfr- 

5. Add together 12.613, 0.00176, 257.8425, and 0.001345. 

6. Subtract 17.9159 from 230.775. 
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7. Multiply 35.6 by 0.01094. 

8. Divide 10.8528 by 1.02. 

9- Express 2 cwt. 3 quarters 3 pounds 8 ounces as the 
decimal of a ton. 

10. Add together ff , ^^, and 2^. 

11. Subtract 6^ from 7^^^. 

12. Multiply together 3f , i|, 2^, |^, and i|. 

13. Divide 3}t by 7^. 

14. Add together 5.75 of a bushel and 3.625 of a quart, 

and give the answer in gallons and the decimal of a 
gallon. 

15. Subtract 7.3125 of a furlong from 1.03125 of a mile ; 

give the answer in yards and the decimal of a yard. 

16. Multiply 7.50605 by 1.0907. 

17. Divide 145.0052 by 0.00785. 

18. Eeduce 3.031 pounds to grains and the decimal of a 

grain. 

19. How many days of 8 hours each will it take to dig a 

ditch 2 yards wide, enclosing a square plot contain- 
ing 360,000 square feet, at the rate of 2^ yards in 
3f hours ? 

20. Multiply by duodecimals 3 feet 2 inches 7 parts by 5 

feet 1 inch 3 parts, and the product by 2 feet 7 
inches. Give the answer in cubic feet, cubic inches, . 
and the fraction of a cubic inch. 

21. The walls of a room 21 feet long, 15 feet 9 inches wide, 

11 feet 8 inches high, are painted at^n expense of 
£17 17 5. 3^c?. Find the additional expense of 
painting the ceiling at the same rate. 



131 EXAMINATION PAPERS. 



LIV. 

Civil Service of Great Britain. 

Open Competitive Examination for Admission to the Royal Indian 
Engineering College, July, 1880. — Tim^ Allowed, 3 hours, 

1. Add together 4^. 7^, Ih tt » and l^. 

2. Subtract 2^ from 3^. 

3. Multiply together 1^, 17|-, 1^, 1^, and 2^. 

4. Divide 7^ by a^i. 

5. Add together 17.429, 0.0173, 1156.8, and 0.0001723. 

6. Subtract 60.25738 from 356.17, 

7. Multiply 7.18 by 0.0919. 

8. Divide 33^,8553 by 55.3. 

9. Express 1 peck 1 gallon 3 quarts as the decimal of a 

quarter. 



10. 
11. 



22. A ditch has to be made 360 feet long, 10 feet wide at 

the top and 3 feet wide at the bottom, the angle of 

the slope of each side being 45®. Find the number ^ 

of cubic yards to be excavated. Ij 

23. A circular pond has an area of 346J- square yards. 

Find to the nearest penny the cost of fencing it \i 

round at 4«. 6 c?. per lineal yard. 

24. A cubical block contains 1 cubic yard, 2 cubic feet, 

541 cubic inches. Find the cost of covering the | 

entire surface with lead at Is. 6c?. per square foot. 

26. A hemispherical punch-bowl is 5 feet 6 inches round 
the brim. Supposing it to be half full, how many 
persons may be helped from it in hemispherical 
glasses If inches in diameter ? 
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10. Add together ||, ^, and l\^, 

11. Subtract 19^ from 20^. 

12. Multiply together 2J, l-^, 1-^, and ^. 

13. Divide 7|i by 1^. 

14. Add together 2.25 of a cwt. and 5.76 of an ounce, and 

give the answer in quarters and the decimal of 
a quarter. 

15. Subtract 18.75 dwts. from 2.12875 pounds, and give 

the answer in grains and the decimal of a grain. 

16. Multiply 42.317 by 10.075. 

17. Divide 48 by 0.144. 

18. Reduce 19.062 furlongs to inches and the decimal of 

an inch. 

19. A steel plate is 11 feet 6 inches 5' long, 3 feet 2 inches 

8' wide, and 1 inch 3' thick. Find, by duodecimals, 
the number of cubic feet, cubic inches, etc., it con- 
tains. 

20. Two circular courts measure 40 and 50 feet in diam- 

eter. The paving of the former costs £74 16 s. 8 c?. 
Find the cost of paving the latter at the same rate. 

81. A rectangular room has its length, breadth, and height 
as 7, 6, 5, respectively. Its walls were decorated at 
a cost of 28. 6d. per square yard, and its ceiling 
finished at the same rate. The bill for the whole 
was £86. What will be the expense of covering 
the floor with carpet at 7s. per square yard? 

22. Find the cost of constructing a hemispherical dome of 
stone, the internal diameter of which is 45 feet, and 
uniform thickness 18 inches, at 4s. Id, per cubic 
foot of masonry. 
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23. The diameters of a conical frustum of marble are 17^ 

and 10}- inches, and the height 24 feet. Find its 
volume. 

24. A and B receive 1600 cabbages to plant, but of these 

10 prove worthless. A plants 5 while B plants 4, 
and the rows are equal. After some hours they 
have not sufficient between them to complete an- 
other row, A having 45 to spare and B 6. A then 
finds he has planted three rows more than B. How 
mauy did each plant, and how many cabbages in a 
row? 

2$. A fast train, travelling at the rate of 36 miles per 
hour, leaves Dover for London, 79 miles distant, at 
8 A.M., and is shortly after followed by a slow train 
whose speed is 24 miles per hour. The former train 
meets at 8.45 the express from London, which covers 
48 miles in the hour; and the slower train from 
Dover meets the express 12^ minutes later. Find 
at what time the express leaves London and the 
slow train Dover, supposing both trains to travel 
uniformly between Dover and London. 



LV. 

Civil* Service op Gbeat Britain. 

Competitive Examination of Oomdidatea nominated for AppointmenU 
in the India Forest Department, Jan,, 1880. — Elementary ArUh- 
metic. — Time aUowed, 2} hour^ 

1. Reduce 4 tons 1 cwt. 11 pounds to ounces. 

2. If 1 pound 2- ounces 5 pennyweights of gold cost dB69 

9s. 4^0?., what is the price per ounce? 
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.3. Find (bj practice) the value of 2 cwts. 2 quarters 21 
pounds at £4 per ton. 

4. Find the simple interest on £3650 for 8 years at 3f 

per cent per annum. 

5. Add together f, f , J, and ■^. 

6. Subtract 2)^ from 4^. 

7. Multiply 6^ by If 

8. Divide 5^ by 2|-. 

9. Add together 0.20765, 0.00631, 6758.13247, and 5.973. 

10, Subtract 39.984 from 400.29. 

11. Multiply 62.093 by 2.568. 
12.- Divide 14.9455 by 35.5. 

13. Reduce 0.325 of 10 cwts. to pounds. 

14. Reduce 2 pounds 3 ounces 4 pennyweights to grains 

Troy. 

15. If 3 acres i$ roods of land cost £375, what will be the 

value of 4 acres 2 roods 29 perches ? 

16. Find (by practice) the value of 32,679 articles at £ 1 

lis. 6c?. per dozen? 

17. Find the amount of £2930 in 3 years at 2 per cent per 

annum compound interest. 

18. Add together 2|, U, 3|, and -f . 

19. Subtract 15|| from 20^. 

20. Multiply together 2f , 4f , 5|, and |. 

21. Divide if by 2t. 
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22. Add together 0.61692, 243.784, 400, 67.45213, and 

2.683. 

23. Subtract 284.7654 from 321.07659. 

24. Multiply 2.8456 by 0.00325. 

25. Divide 85.5 by 0.00684. 

26. Express Ss. 9d, as tb^ decimal of a pound. 

27. In 1,320,765 square inchea, how many acres, roods, 

perches, etc. ? 

28. If the second class railway fare is f that of the first, 

and the third class ^ that of the second, and a first 
class passenger can travel 125 miles for £1 lis. 3 rf., 
how far can a third class passenger travel for 85. 4 c?. ? 

29. Find (by practice) the dividend £269 17s. 6d, at 13s. 

10 d. in the pound. 

30. In what time will £1050 amount to £1548 Is. lO^d. 

at 5f per cent per annum simple interest ? 

31. Add together 5f^, 2|, ^, and If. 

32. Subtract 9^ from 19-^. 

33. Multiply together H, 2f, xIt. and lA^ 

34. Divide 4f by 6|. 

35. Add together 0.32 of a pound and 0.45 of a shilling, 

and give the answer in pence and the decimal frac- 
tion of a penny. 

36. Subtract 0.428 of a gallon from 3 quarts 1.25 pints, 

and give the answer in pints and the decimal of a 
pint. 

37. Multiply 0.07864 by 0.000973. 

38. Divide 16.8951 ;by 28,300. 

39. Express 3 furlongs 2 poles as the decimal of 2^ miles^ 
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LVI. 

Civil Service of Great Britain. 

OompetUive Examination of Candidates Nominated for Appointments 
in the India Forest Departments Jan., 1880. — Higher Arithnetic. — 
Time Allowed, 2} hours. 

1. Find the square root of 64.55961801, and of 70f^. 

2. Resolve 2520, 2772, and 30,888 into their prime fac- 

tors, and thence deduce their L.C.M. 

3. Find the value of ^41 -f- ^^^) X 0.36 x 0.236 of 

11 shillings. ^ ^ • A-/ 

4. Divide £3293 6 s. 6d. among 5 persons in the propor- 

tion of the fractions -J, J, ^, ^, and ^. 

5. Multiply (by duodecimals) 4 feet 3 inches 7 parts by 

2 feet 6 inches 3 parts, and the product by 8 feet 9 
inches. What does the answer become when ex- 
pressed in cubic feet, cubic inches, and the fraction 
of a cubic inch ? 

6. Find the length of the edge of a cube containing 12 

cubic feet 1216 cubic inches, and the cost of cover- 
ing this cube with copper at IQJ-c?. per superficial 
foot. 

7. A plot of land, containing 4 acres 3 roods 20 perches, 

is valued in 1879 at £1681 17s. 6cZ., being 15 per 
cent more than it was estimated to be worth in 
1876. What was the estimated value per acre in 
1878. 

8. A man has £5000 of stock in the 3 per cents. He 

sells out when they are at 98, and invests £2000 in 
India stock at 104, paying 4 per cent, and the re- 
mainder in railway shares at 87^, paying 5 per cent. 
Find to a penny the alteration in his income. 
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9. A cistern, measuring inside 4 feet 9 inches long, 3 feet 
6 inches wide, and 3 feet deep, is filled with water. 
Find approximately the number of gallons it con- 
tains, and the weight of water on a square inch of 
the bottom. (A cubic foot of water is equal to 6.25 . 
gallons, and weighs 62.321 pounds.) 

10. A sovereign of standard gold weighs 5.136 dwts., and 

a shilling of standard silver weighs ^ of a pound 
Troy. What weight of standard silver is equivalent 
in value to 5 ounces of standard gold ? 

11. A water-tank can be filled by one tap in 3 hours, and 

by another in 2 hours. It can be emptied by a 
third tap in 1 hour 24 minutes. The tank being 
empty, all three taps are opened at once. Required 
the time of filling it under these circumstances. 

12. A starts to walk from London to Croydon, a distance 

of 10 miles, at the same mioment that B leaves Croy- 
don for London. A walks at the rate of 3 miles an 
hour, and B at the rate of 2f miles an hour; but, 
soon after they started, A met with an accident 
which caused him to lose 15 minutes on the road. 
At what distance from Loudon will they meet ? 
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WBNTWORTH'a SBRISa. 

rjpHE United States Bureau of Education, in Circular of Infor* 
mation, No. 8, 1890, says, on the subject of mathematical 
text-books, ^If we were called upon to name the writer whose 
books have met with more wide-spread circulation during the past 
decennium that those of any other author, we should answer, 
Wentworth. ... In point of scientific rigor, Wentworth's books 
are superior to the popular works of preceding decades." 

These two points indicate the two leading characteristics of 
these remarkable books. They combine mathematical scholarship 
with all the elements of school-room popularity. The author^s 
aim was to be helpful. He has made a study of his subjects with 
the psychology and probable capacity of the students constantly in 
mind. His books enable the average student not merely to learn 
something, but to master the study, and at the same time they 
give the brighter ones a plenty to exercise their faculties upon. 

There is no attempt to make a parade of learning. On the other 
hand, there is no absolution from solid work. Everything is made 
simple, practical, direct, and thorough. Mental energy is econo- 
mized. The teacher has to use his strength only in the necessary 
work of teaching, and the pupil his only in the necessary work of 
acquiring. 

To learn by doing, and to learn one step thoroughly before the 
next is attempted, are the chief elements of the method, and yet 
no books give pupil or teacher less of the tread-mill feeling. The 
consciousness of mastery constantly cheers and invigorates the 
student, while the teacher has the satisfaction of wielding an in- 
strument fitted to the hand. 

All will recognize in these characteristics the marks of ideal 
text-books. No one will claim that any series could be suited to 
every particular case. The merit of Wentworth's is that it suits 
in all but now and then a peculiar one^ The books are found 
everywhere in the United States, and here and there all around 
the world. The testimony of use may be summed up in one word, 
ScOisf action. What more can one desire than to be satisfied ? 
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Introductory Books. 

Wentworth^B FHmaiy Aiithmetie. 

Introdaction priod, 30 eents; allowance In exchange, 10 cents. 

Wenfworth^M Grammar Sehoot AHthmvtic. 

Introdaction price, 66 cents; allowance in exchange, 20 cents. 

These two books form a complete course in Arithmetic fov^C^ommon 
Schools, and are believed to present the best known methods in the 
most attractive, available, and practical form. 

Wentworth and Reed^a First Steps in Number, 

For prices, see List at the beginning of this Catalogae; for fnll descrip- 
tion, see Common School Catalogue. 

A High School Arithmetic. 

{Wentworth 4 Hiirs Practical Aritiimstic.) 

By O. A. WsNTWOBTH, Professor of Mathematics, Phillips Exetef 
Academy, and Dr. I'homas Hill, Portland, Me. 12mo. iM>an back. 
967 pages. Mailing Price, $1.10; Introduction, $lJ0O; Allowance. 30 
cents; Answers free, on teacher's order. 

Same. Abridged Bdition. For Grammar Schools. 288 pages (inelvd- 
ing Arnwers), Mailing Price, $1.00; for introduction, 75 cents; AUow- 
anoe, 26 cents. 

rpHIS book is intended for high and normal schools and acade- 
mies. It assumes that the pupil has some knowledge of the 
simple processes of Arithmetic, and aims to develop his power over 
practical questions, as well as to increase his facility in computing. 
Such problems are selected as are calculated to interest the pupili 
and lead him to independent thought and discovery. The prob- 
lems c(>ver a wide range of subjects, and are particularly adapted 
to general mental discipline, to preparation for higher studieSf 
tueclianioal work, business, or professional life. 



J. X. Peiree, Prof, of Mathe- 
matirSf Harvard College: It is 
clear, straightforward, sound, care- 
ful, and abundantly supplied with 
well-chosen examples. 1 would es- 
pedaily commend the pains that 
have been taken to set forth intelli- 
gibly the thorteet and easiest methods 
of work, such as are actually used by 
the best computers, and the inclusion 
of various principles and rules, often 



pilers, which go fto to form a really 
scientific habit of thoii^ht in the 
young student. 

H. Oarr Pritchett, Prof. ofMathe» 
matice, Sam Houeton Normal Ineti^ 
tute, Tex,: Wentworth and Hill's 
Arithmetic is exceedingly practicaL 
All useless matter has been discarded, 
and the fundamental principles se 
clearly set forth that it is a model ol 



Itogleoted by mere text-bop)^ qovji' \ eifnpUcUy and brevitK. 
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Wentworth' 8 School Algebra. 

Bt Q. a. Wkntworth, Professor of Mathematics in Phillipo Exeter 
Academy. . Half morocco, v + 362 pages. Mailing Price, i\3& ; for 
introduction, $1.12; allowance for an old book in exchange, 36 cents. 
Answers in pamphlet formt free, on teachers* orders, 

TN this book the author has availed himself of his own expe- 
rience in writing and teaching the elements of Algebra, and of 
the experience of hundreds of others. Where improvement was 
possible, it has been made. 

The School Algebra is offered as exactly right for the usual high 
school and academic courses. It gives a thorough and practical 
treatment of the principles of Algebra up to and including the 
binomial theorem, and is strictly in line throughout with the 
author^s College Algebra. For college preparation it is particu- 
larly well suited. 

The problems in this book are nearly all new, either original or 
selected from recent examination papers, and are graded with the 
utmost care. They are sufficient in number to illustrate and fix 
all the principles, and interesting and varied enough to hold the 
student's attention through the book. The passage from Arith- 
metic to Algebra is made easy, and the advantages of using letters 
clearly pointed out. The treatment of fractions has been further 
simplified. Radicals precede quadratics. There is at the end a 
carefully made collection of miscellaneous examples, covering 
nearly every principle of Algebra. This, with the author's College 
Algebra, makes a complete and consistent course. 



J. B. Coit, Prof, of Mathematics, 
Boston University : In the hands of 
intelligent teachers, it should lead 
the young student to pursue Algebra 
without feeling that it is character- 
ized by arbitrary laws and mysteri- 
ous processes. 

J. J. Hardy, Prof of Mathematics, 
Lafayette College, Pa, : Here is an at- 
tempt by a good teacher, who is also 
familiar with the work of great schol- 
ars, to make the advances worked 
out by them tell for the improve- 



ment of elementary teaching. The 
result is a most excellent book. It 
is simple, yet scientific; scholarly, 
yet an excellent drill book. 

Oscar Schmiedol, Prof, of Mathe^ 
matics, Bethany College, W, Va, : A 
book for beginners, written by a 
teacher whose methods are clear and 
concise, who understands the diffi- 
culties encountered by his pupil, and 
who knows how to clear away these 
difficulties. 
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DftTid Kngma Smith, TeaehBr of 
Mathematics, HtcUe Normal and 
Trainitig School, Cortland, N,T.: 
1 hftve examined it with a goed deal 
of care. It seems well adapted to 
the needs of oar schools, — even bet- 
ter adapted than the author's former 
work, which I have used and recon^- 
mended. The improvements to be 
found in this work are such as will 
meet the approval of all teachers. 

BrastniTait, Prin, of Purdue Uni- 
versity, Prep, Dept, : After a trial of 
three months, I am more than satis- 
fied with the book. Barring a few 
mistakes unavoidable in a first edi- 
tion, I do not see how it can be 
easily improved, and am about ready 
to regard it as the ne plus ultra in 
the line of a school Algebra. 

Trank E. Thompaon, Prin, of 
Hif/h School, Newport^ RJ,: I am 
pleased with it, especially the intro- 
ductory chapter and the interpreta- 
tion of negative answers. A thorough 
knowledge of the contents of the 
book will enable a pupil to pass an 
entrance examination to any college. 

J. 8. Sloenm, Prin, of South Divis- 
ion High School, Chicago: I have 
used it in connection with the prep- 
aration of a class for college, and 
have been pleased with its clear defi- 
nitions, logical arrangement, and 
happy selection of both examples 
and problems. 

Xichard T. Lewia, Pres. ofJudson 
College, N.C.: It is fresh, strong, 
really invigorating, and requires 
thought to master. 

7. D. Sherman, Prin, of High 
School, Bay City, Mich. : We think it 
an excellent text-book, or we should 
not at present be using it. 



0. 8. WMteott, Prin, of Korth 
Division High School, Chicago : The 
student who finishes it will be splen- 
didly prepared to grapple with the 
beautiful discussions of higher Al- 
gebra. 

Kewton B. Hobart, Prin. of West- 
em Reserve Academy, Hudson, O. : I 
know of nothing better, and in some 
respects I consider it superior to any- 
thing of the kind I have seen. 

W. P. Durfae, Prof, of Mathemat^ 
ics, Hobart College, If. T. : An admi- 
rable book for college preparation. 
The arrangement of topics is good, 
their presentation clear and logical, 
and the illustrative examples all that 
could be desired. 

Oooper D. Bclunitt, Prof, of Math- 
ematics, University of Tennessee: 
For the work intended, I do not think 
it can be surpassed. 

W. K. Hailmann, Supt. of Schools, 
La Porte, Ind.: For a high school 
using but one book in Algebra, we 
consider it decidedly the best in the 
murket. 

G. L. Sawyer, Prin, of High 

School, Waukegan, HI, : It has what 
so many books lack, — method. 

George E. Oay, Prin, of High 
School, Maiden, Mass,: It is better 
adapted to use in high schools than 
any other. 

J. E. Smith, Supt, of Schools, San 
Antonio, Tex. : I think I can con- 
scientiously say that it is the best 
high school Algebra that I have ex- 
amined. 

T. E. Stratton, Prin. of High 
School, Davenport, la. : The author 
evidently has the right conception 
of what is needed for a high school 
Algebra. 
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Wentivorth's College Algebra. 

By G. A. Wbntwobth, Professor of Mathematics in Phillips Exetef 
Academy. Half morocco. 500 pages. Mailing Price, $1.60; for in- 
troduction, $liK); allowance for an old hook in ezchangei 40 cents. 
Antwers in pamphlet form, free, on teachers* orders, 

fpHIS is ^hat its name indicates, a text-book for colleges and 
scientific schools. The first part is simply a concise review 
of the principles of Algebra preceding quadratics, with enough 
examples to illustrate and enforce the principles. Boom is thus 
left for a full discussion of the higher topics. The endeavor has 
been to give in matter and methods the best training, m algebraic 
analysis at present attainable. The work covers a full year, but 
by omitting starred sections and problems, the instructor can 
arrange a half-year course. Many professors helped with sug- 
gestions to make the College Algebra fit prevailing requirements. 



William Beebe. Assistant Prof of 
Mathematics and Astronomy, Yale 
College : I find it characterized hy 
the clearness and method of all Pro- 
fessor Wentworth's books, and am 
particularly struck with the amount 
.of matter in the Algebra. 

Dascom Greene, Prof of Mathe- 
matics and Astronomy, Rensselaer 
^Polytechnic Institute, Troy, N,Y.: 
The methods of treatment seem to 
be generally judicious, and the style 
attractive, and to the student well 
grounded in the elements it furnishes 
an excellent practical course in the 
higher branches of the subject. 

E. . 8. Crawley, Instr^idor in 
Mathematics, University of Penn- 
sylvania : It is a great improvement 

over for college use, and in its 

way seems to me to leave nothing to 
be desired. 

t. C. Leonard, S. J., Prof of Math- 
ematics, S^, Ignatius College, San 
Francisco : The book, in my opin- 



ion, is a model Algebra, distinguished 
for its clearness of explanation and 
the eminently practical nature of its 
matter. 

J. C. Olashaii, Inspector of Public 
Schools, Ottawa, Canada : I am 
satisfied I can unqualifiedly recom- 
mend it. 

Henry Bay Warner, Prof, of 

Mathematics, Mt. Union College, 0, : 
Both as to subject-matter and style, 
I regard it as the most perfect Alge- ' 
bra I have ever examined. * 

Henry C. King. Prof, of Mather 
matics, Oherlin College, 0,: The 
chapter on Determinants I think a 
specially valuable feature, which 
alone would tell strongly in favor 
of the book for college use. 

E. P. TbompBon. Prof of Mathe- 
matics, Geneva College, Pa.: This 
is such a work as the college student 
ought to use. 
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Wentworth'8 Higher Algebra. 

. Bt O. A. Wbittwobth, Professor of ICathematics in Phillips Exeter 
Academy. Half moroooo. 628 pages. Mailing price, $1.56; for intro- 
dnction, $1.40; allowance for an old book in exchange, 40 cents. 
Antwtrs in pamphlet form, /tee, on teachers* order$, 

rpHIS work is designed to prepare thoroughly for colleges and 
, scientific schools, and to furnish in addition what is needed for 
the general student in such institutions. 

The preparatory schools and academies for which it is particu* 
larly recommended are those of high grade, especially such as give 
the pupils a thorough preliminary drill in Arithmetic 

Normal schools, seminaries, and a large percentage of the col- 
leges, particularly in the West and South, will find it specially 
suited to their requirements. 

. It is substantially equivalent to the author's Complete Algebra, 
but is believed to be in many respects better. The arrangement 
and the treatment of the topics have been revised, and fuller 
explanations have been given. 

As compared with the School Algebra, this is more complete, 
inasmuch as it takes op the topics usually included in higher 
Algebra. 

As compared with the College Algebra, it gives a fuller treat- 
ment of the simple elements of Algebra and not so elaborate a 
treatment of the more advanced portions. 

In a word, the Higher Algebra provides in a single hook a com- 
plete course parallel to the course provided by the School and 
College Algebras together. 

It is not necessary to add that it is characterized by the special 
excellences of Professor Wentworth's other works on this, subject. 

As this hook is published while the catalogue is printing, it is 
impossible te present tesMmonials. 



WiUNT W ORTH'S ALGEBRAS. 

Full Coubse : School Algebra, followed by College Algebra. 

Condensed Course : Higher Algebra. 

Special Coubses : Shorter Course; Complete Algebft. . 
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Wentworth's New Plane Geometry. 

By GsoROB A Wbntwobth, Teacher of Mathematics, Phillips Exeter 
Academy, NIL 12mo. x + 242 pages. Mailing Price, 85 cents ; Intro- 
dnction, 76 cents ; Allowance for old book, 25 cents. 

Wentworth's New Plane and Solid Geometry. 

'Bj Gbobos a Wbntwobth, Phillips Academy, Exeter, N.H. 12mo. 
Half morocco, xi + 386 pages. Mailing Price, $1.40; Introdnction, $1.25 ; 
Allowance for old book, 40 cents. The book now includes a treatise on 
Conic Sections (Book IX.). 

A LL the distinguishing characteristics of the first edition have 
been retained. The subject is treated as a branch of practical 
logic, the object of which is to detect and state with precision the 
successive steps from premise to conclusion. 

In each proposition a concise statement of what is given is 
printed in one kind of type, of what is required in another, and 
the demonstration in still another. The reason for each step is 
indicated in small type between that step and the one following ; 
and the author thus avoids the necessity of interrupting the process 
of demonstration to cite a previous proposition. The number of 
the section on which the reason depends, is, however, placed at the 
side of the page; and the pupil should be prepared, when called 
upon, to give the proof of each reason. Each distinct assertion in 
the demonstrations and each particular direction in the construc- 
tion of the fignres begins a new line, and in no case is it necessaiy 
to turn the page in reading a demonstration. 

In the new edition will be found a few changes in the order of 
the subject-matter. Some of the demonstrations have been given 
in a more concise and simple form. The diagrams, with which 
especial care was taken originally, have been re-engraved and mate- 
rially improved. The shading, which has been added to many of 
the figures, has proved a great help to the constructive imagination 
of pupils. The theory of limits — the value of which the author 
emphasizes — has been presented in the simplest possible way, and 
its application made easy of comprehension. 

But the great feature of this edition is the introduction of nearly 
seven hundred original exercises, consisting of theorems, problems 
of construction, and problems of computation, carefully graded and 
adapted to beginners in Geometry. 
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Wentworth'8 Trigonometries. 

'piIE akn has been to furnish just so much of Trigonometry as 
is actually taught iu our best schools and colleges. The prin^ 
ciples have been unfolded with the utmost brevity consistent with 
simplicity and clearness* and interesting problems have been 
selected with a view to awaken a real love for the study. Much 
time and labor have been spent in devising the simplest proofs for 
the propositions, and in exhibiting the best methods of arrangmg 
the logarithmic work* Answers are included. 

Plane and Solid Geomeiiy, and Plane Trigonometiy. 

12mo. Half morooca 490 pages. Mailing Price* $1.66; Introductioii, 
$1.40; Allowance fer old book, 40 cents. 

Plane Trigonomehy. 

12mo. Paper. 80 pages. Blailing Price, 36 cents; Introdactlon, dOoattSi 

Plane Trigonometry Formulae. 

Two charts (:X) x 40 inches each) for hanging on the walls of the class* 
room. Introduction Price, $1.00 per set. 

Plane Trigonometry and Logarithms. 
8vo. Cloth. 160 pages. Mailing price, 86 cents ; introduction, 80 cents. 

Plane and Spherical Trigonometty. 

12mo. .Half morocco. iY-»-161 pages. Mailing Price, 80 cents; ton 
introduction. 75 cents; allowance, 20 cents. 

Plane and Spherical Trigonometry, with Tablee. 

8vo. Half morocco, vi -»• 269 pages. Mailing I 
duction, $1.12. Allowance for old book, 36 cents. 

Wentuuorth's Plane and Spherical Trigonometry 

and Surveying, with Tables. 

8vo. Half morocco. 307 pages. Mailing Price, $1^; Introduction, 
$1J26 ; Allowance for old book, 40 cents. 

Sunreymg. 

8yo. 80 pages. Paper. Mailing Price, 86 cents; for introduction, 80 

cents. 

Wentuuortii'e Plane and Spherical Trigonometry, 

Surveying, and Navigation. 

l^.'VS' .?/^' moroooo. 369 pages. Mailing Price, $1.26; Introduotiooi 
91.12; Allowance for old book, 36 cents. 
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rPHE object of the work on Suryeying and Navigation is to pre% 
sent these subjects in a clear and intelligible way, according 
to the best methods in actual use ; and also to present them in so 
small a compass, that students in general may find the time to 
acquire a competent knowledge of these very interesting and 
important studies. Answers are included. 



A. H. Pierce, Instntctor in Mathe- 
matictt Amherst College : I consider 
Wentworth's Trigonometry a perfect 
book for the class-room. All unnec- 
essary matter is omitted, and the ar- 
rangement of the work is sach as to 



help a student to a dear outline of 
the whole snbjefl, . . . and the plen- 
tiful supply of e^rcises and practical 
problems relieres the teacher of the 
necessity of constantly consulting 
other text-books. 



Wentworth & Hiirs Five-Place Logarlthmh and 

Trigonomefrie TableM. 

By G. A. WsNTWOBTB, A.M., and G. A. Hill, AJf. 

Seven Tables (for Trigonometry and Surveying): Cloth. 8vo. 79 pagob 
Hailing Price, 55 cents; Introduction, 50 cents. 

Complete (for Trigonometry, Surveying, and Navigation) : Half mo* 
rocco. 8vo. 158 pages. Hailing Price, 31*10; Introduction, $1X0. 

npHESE Tables have been prepared mainly from Gauss's Tables^ 
and are designed for the use of schools and colleges. They 
are {M-eceded by an introduction, in which the nature and use of 
logarithms are explained, and all necessary instruction given for 
using the tables. They are printed in large type with very open 
spacing. Compactness, simple arrangement, and figures large 
enough not to strain the eyes, are among the points in their favor. 



Wentworth & HiU's Exercises in Arithmetie. 

I. Exercise Manual. 12mo. Boards : vi + 282 pages. Mailing Prlce^ 
55 cents; for introduction, 50 cents. II. Examination Manual. 12mo. 
Boards. 148 pages. Mailing Price, 40 cents ; introduction Price, 35 cents. 
Both in Otis vohtme, 80 cents. Answers to both parts together, 10 cents. 

rpiIE first part (Exercise Manual) contains 3869 examples and 
problems for daily practice, classified and arranged in the 
common order ; and the second part (Examination Manual) oast 
tains 300 exaouQation-papers, progressive in character* 



MATHSICATICS. 77 

Wentworth & Hiirs Exercises in Algebra. 

•■^■— ■— ^"""^"^■^^"^""'■^■"^^^^^^■^"■"■■"■^■"^^■^■^■■^^^■■^^"^™^^^^"^^^^^^^"^~ 

I. Exerciae Manual. 12mo. Boards. 232 papes. Mailing Price, 40 
cents; Introdaction Price, 36 cents. II. Exumnation Mannal. l^o. 
Boards. 15'.) pages. Mailing Price, 40 cents; Introduction Price, 35 
cents. Both %n one volume^ 70 cents. AntwerB to boih parts together, 
26 cents. 

niHE first part (Exercise Manual) contains about 4500 problems 
classified and arranged according to the usual order of text- 
books in Algebra; and the second part (Examination Manual) 
contains nearly 300 examination-papers, progressive in charao* 
ter, and well adapted to cultivate skill and rapidity in solving 
problems. 



British Kail: All engaged in the 
practical woik of education will 
appreciate these Manuals, as they 
are calculated to save the master 



much precious time and labor, and 
to give his students the benefit of 
progressive and carefully thought- 
out exercises. 



Wentworth & Hill's Exercises in Geometry. 

12mo. Cloth. 266 pages. Mailing Price, 80 cents ; Introduction Price, 
70 cents. 

rpiIE exercises consist of a great number of easy problems for 
beginners, and enough harder ones for more advanced pupils. 
The problems of each section ara carefully graded, and some o£ the 
more difficult sections can be omitted without destroying the unity 
of the work. The book can be used in connection with any text* 
book on Greoraetry as soon as the geometrical processes of reason- 
ing are well understood. 



select propositions from !t to supple* 
mexA every stage of our work* 



Amelia W. Hatter, High School, 
Indianapolis, Ind,: I find the sub- 
ject so carefully graded, that I can 

Analytic Geometry. 

By G. A. Wbntwobth. Revised edition, 12mo. Half morocco, xii + 
301 pages. Mailing Price, $1.36; for introduction, $1.26; allowance in 
exchange, 30 cents. 

rpiiE aim of this work is to present the elementary parts of the 
subject in the best form for class-room use. 
The connection between a locus and its equation is made per 
fectly clear in the opening chapter. 
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